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• Imagination is more important than knowledge 

• Everything should be made as simple as possible, but not simpler.  - Albert Einstein 

n`<+ fi.M xfrdh (RIGID BODY DYNAMICS) 

———————————————————————————————————  

1. n`<+ fi.M % 

 n`<+ fi.M ,d fudk; ;k oLrq gS] ftlesa fdUgha Hkh nks d.kksa ds chp dh nwjh lnSo fu;r jgrh gS ¼le; ds lkis{k½ 

n`<+ fi.M dgykrk gSA ;kn jf[k;s n`<+ fi.M ,d xf.krh; ladYiuk gS rFkk dksbZ fudk; n`<+ gks ldrk gS tc rd og 

mi;qZDr 'krZ dks iwjk djrk gSA   

  

  

 

 
 

  

 

 

  A rFkk B euds gSa] tks ,d fLFkj o`Ùkh; NYys ij ?kwe jgs gSaA 

  

 

  

 

 
  ;fn ,d fudk; n`<+ gS rks pwafd fud; ds fdUgha nks fcUnqvksa ds chp dh nwjh ugha cnyrh gS] fudk; dk 

vkdkj rFkk vkÑfr fu;r jgrh gSA vr% ge eglwl dj ldrs gSa fd tcfd ,d iRFkj ;k fØdsV xsan n`<+ 

fi.M gSA ,d xqCckjk ;k izR;kLFk Mksjh vn`<+ fi.M gS] fdUrq mi;qZDr fudk;ksa esa ls dksbZ rHkh rc n`<+ gS tc 

rd d.kksa ds e/; lkis{k nwjh ugha cnyrh gS] pkgs og ,d fØdsV xsan gks ;k xqCckjkA ijUrq ftl le; cYyk 

xsan ij izgkj djrk gS ;k xqCckjk fipdrk gS d.kksa ds e/; lkis{k nwfj;k¡ cny tkrh gS vkSj fudk; ,d 

vn`<+ fi.M dh rjg O;ogkj djrk gSA  
    

  fdlh n`<+ fi.M ds fdlh Hkh nks d.kksa ds tksM+s ds fy;s d.kksa ds  chp dksbZ ikl vkus rFkk nwj tkus dk dksbZ 

lkis{k osx ugha gksrk gS] vFkkZr~ fdlh n`<+ fi.M esa fdlh fcUnq B dk fdlh vU; fcUnq ds lkis{k xfr A rFkk 

B, dks feykus okyh js[kk ds yEcor~ gksrk gSA vr% fdlh d.k B dk fdlh vU; d.k A ds lkis{k xfr ,d 

o`Ùkh; xfr gksrh gSA ekuk A rFkk B dk Hkwfe ds lkis{k osx AV  rFkk BV  ¼fp=kkuqlkj½ gSµ 
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   ;fn mi;qZDr fi.M n`<+ gS rks VA cos 1 = VB cos 2  (nwj tkus@ikl vkus dk osx 'kwU; gS)  

   VBA = B dk A ds lkis{k osx  

   VBA = VA sin 1 + VB sin 2 (tks AB ds yEcor~ gS)   

   B ,d o`Ùk esa xfr djsxk] ftlds dsUnz ij izs{kd A gSA  
 

  fdlh n`<+ fi.M ds fdlh fcUnq dk fi.M ds fdlh Hkh vU; fcUnq ls lkis{k dks.kh; osx leku gksrk gSA  
 

  ekuk A, B, C ,d n`<+ fi.M fudk; gS] vr% fdlh Hkh xfrdh esa Hkqtk,sa AB, BC rFkk CA cjkcj dks.k ls ?kw.kZu 

 djsxhA vr% izR;sd Hkqtk,sa leku nj ls ?kw.kZu djsxhA 

   

 

   

 

 

  fp=k (i) ls A rFkk B dk C ds lkis{k dks.kh; osx gS,  

  fp=k (ii) ls A rFkk C dk B ds lkis{k dks.kh; osx gS, 

   

 

 

I.   'kq) LFkkukarjh; xfr %   

 ,d fi.M dh xfr 'kq) LFkkukarjh; gksrh gS] ;fn izR;sd d.k dk foLFkkiu leku le;&varjky esa leku gksA ,slh 

 xfr esa fdlh Hkh {k.k ij izR;sd d.k dk foLFkkiu (s) ] osx (v)  rFkk Roj.k (a)  leku gksrs gSaA ekuk fd m1, m2, 

 m3, ...... mn nzO;eku ds n d.kksa dk ,d fudk; 'kq) LFkkukarjh; xfr dj jgk gSA rc LFkkukarjh; xfr dh ifjHkk"kk 

 ds vuqlkj 

 1 2 3 na a a ......a    = a  (eku yks)  

 vkSj 1 2 3 nv v v ......v    = v  (eku yks)  

 fdlh fudk; ds fy;s U;wVu ds fu;e ls  

  extF


 = 
1 1m a


 + 
2 2m a


 + 
3 3m a


 + ......... 

   extF


 = M a
  

 

 

 tgk¡ M = fi.M dk dqy nzO;eku   

  P  = 1 1m v


 + 
2 2m v


 + 
3 3m v


 + ...................... 

   P  = Mv


 

 fi.M dh dqy xfrt ÅtkZ = 
1

2
 m1v1

2
  + 

1

2
 m2v2

2
 + .................  = 

1

2
Mv2  
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II. 'kq) ?kw.kZu xfr % 

 fp=k esa fdlh Hkh vkdkj dk ,d n`<+ fi.M ,d fLFkj ?kw.kZu v{k ds ifjr% ?kw.kZu dj jgk gSA fi.M dk izR;sd fcUnq 

,d o`Ùk esa ?kwerk gS] ftldk dsUnz ?kw.kZu v{k ij gS rFkk izR;sd fcUnq fdlh le; vUrjky esa leku dks.k ?kwerk gSA 

,slh xfr dks 'kq) ?kw.kZu xfr dgrs gSaA pwafd fi.M n`<+ gS] vr% izR;sd d.k dk dks.kh; osx leku gSA 

 vr% , v1 = r1, v2 = r2, v3 = r3 ...... vn = rn 

 dqy xfrt ÅtkZ   = 
1

2
 m1v1

2 + 
1

2
 m2v2

2 + .......................... 

  = 
1

2
 [m1r1

2 +  m2r2
2 + ..........................] 2  

  =  
1

2
2 tgk¡   = m1r1

2 + m2r2
2 + ............. (tM+Ro vk?kw.kZ gS) 

    = fi.M dk dks.kh; osx 

 

 
 

III. lfEefyr LFkkukarjh; rFkk ?kw.kZu xfr %   
 ,d fi.M lfEefyr LFkkukarjh; rFkk ?kw.kZu xfr djrk gS] ;fn fi.M ds lHkh fcUnq fdlh v{k ds ifjr% ?kwes rFkk og 

v{k Lo;a Hkwfe ds lkis{k LFkkukarjh; xfr djsaA fdlh n`<+ fi.M dh lkekU; xfr dks ,d lfEefyr LFkkukarjh; ,oa 

?kw.kZu xfr ds :i esa ns[kk tk ldrk gSA 

 
Example. 1  ,d oLrq dks ,d jLlh tks f?kjuh ls gksdj xqtj jgh gS ds }kjk dqa,s esa fxjk;k tkrk gSA jLlh] f?kjuh ij 

ugha fQlyrh gSA tc oLrq dh pky 20cm/s o Roj.k 4.0 m/s2 gS rks bl {k.k f?kjuh dk dks.kh; osx o 

dks.kh; Roj.k Kkr djksA f?kjuh dh f=kT;k 10 lseh- gSA 

Solution :   pwafd jLlh] f?kjuh ij ugha fQlyrh gSA blfy;s f?kjuh dh ifjf/k dh jSf[kd pky v, oLrq dh pky ds 

cjkcj gksxhA rc f?kjuh dk dks.kh; osx   

    = v/r = 
20cm/ s

10cm
 = 2 rad/s 

   rFkk f?kjuh dk dks.kh; Roj.k  

    = a/r = 
24.0m/ s

10cm
 = 40 rad/s2. 

Example 2.  ,d pdrh 2.0 rad/s2 ds fu;r Roj.k ls ?kwerh gSA ;fn pdrh fLFkjkoLFkk ls çkjEHk gksrh gS rks çFke  

10 lSd.M esa ;g fdrus pDdj yxk;sxh ?      

Solution :   çFke 10 lSd.M esa dks.kh; foLFkkiu  

    = 0t + 
1

2
  t2  = 

1

2
 (2.0 rad/s2) (10 s)2 = 100 rad. 

   pwwafd çR;sd pDdj esa pdrh 2 jsfM;u ls ?kwerh gS blfy;s 10s esa pDdjksa dh la[;k n = 
100

2
 = 16 

Example : 3 ,d eksVj  dk ifg;k fojkekoLFkk ls çkjEHk gksdj ,d leku Roj.k ls çFke lSd.M ds nkSjku 5 jsfM;u ls 

?kwe tkrk gSA vxys lSd.M esa ?kwek x;k dks.k Kkr dhft,A   

Solution :   pwafd dks.kh; Roj.k fu;r gS blfy,  = 0t + 
1

2
  t2  = 

1

2
 t2 

   bl çdkj,  5 rad =  
1

2
 (1s)2 

    = 10 rad/s2 ;k     = 10 rad/s2 

   çFke nks lSd.M esa ?kwek x;k dks.k = 
1

2
 × (10 rad/s2) (2s)2 = 20 rad. 

   bl çdkj, nwljs lSd.M esa ?kwek x;k dks.k 20 rad – 5 rad = 15 rad. 
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Example : 4 fojkekoLFkk ls çkjEHk gksdj ,d ia[kk 400 rpm (pDdj çfr feuV) dh vf/kdre pky çkIr djus esa  

pkj lSd.M dk le;  ysrk gSA Roj.k fu;r ekurs gq;s ia[ks }kjk vf/kdre pky dh vk/kh pky çkIr djus 

esa fy;k x;k le; Kkr djksA 

Solution :   ekuk dks.kh; Roj.k  gSA ç'ukuqlkj 

   400 rev/min = 0 +  4 s   ...........(i) 

   ekuk 200 pDdj@feuV dh pky tks vf/kdre dh vk/kh gS] igq¡pus rd fy;k x;k le; t gSA 

   rc,  200 rev/min = 0 + t   ...........(ii) 

   lehdj.k (ii) dk (i) esa Hkkx nsus ij 

   ;k t = 2 s. 

 

Example : 5 ,d batu dh eksVj dk ifg;k bldh v{k ij 120 rev/minute dh pky ls ?kw.kZu dj jgk gSA fLop cUn 

djus ds ckn ;g 10 lSd0 esa :d tkrk gSA fu;r dks.kh; eUnu ekurs gq, :dus ls igys blds }kjk dkVs 

x;s pDdjksa dh la[;k Kkr djksA  

Solution :   çkjfEHkd dks.kh; osx = 120 pDdj/feuV  = (4) rad/s. 

   vfUre dks.kh; osx = 0. 

   le;kUrjky = 10 s. 

   ekuk dks.kh; Roj.k  gSA  = 0 + at, ds mi;ksx ls 

    = ( – 4/10) rad/s2 

   bl xfr ds nkSjku blds }kjk ?kwek x;k dks.k  

    =0t + 
1

2
t2   = 

rad
4

s

 
 

 
 (10s) – 

1

2 2

4 rad

10 s

 
 
 

  (10s)2 =   20 rad = 10 pDdj  

   bl çdkj eksVj :dus ls igys 10 pDdj yxkrh gSA 

———————————————————————————————————  

2. fdlh v{k ds ifjr% tM+Ro vk?kw.kZ (I) %   

 (i)  n d.kksa ds ,d fudk; dk fdlh v{k ds ifjr% tM+Ro vk?kw.kZ bl izdkj ifjHkkf"kr fd;k tkrk gS 

  m1 r1
2 + m2 r2

2 + ..................+ mn rn
2                 

  vFkok    = 

n
2

i i

i 1

mr



       

  tgk¡ , ri = nzO;eku mi dh ?kw.kZu v{k ls yacor~ nwjh   

  tM+Ro vk?kw.kZ dh S ek=kd fdxzk-eh2 (Kgm2) gksrk gSA    

  tM+Ro vk?kw.kZ dh /kukRed lfn'k jkf'k gSA 

 

 

 (ii) ,d lrr fudk; ds fy;s %  = 2r (dm)   

  tgk¡ dm = vYika'k dk nzO;eku  

   r = dm nzO;eku dk ?kw.kZu v{k ls yacor~ nwjh  

  tM+Ro vk?kw.kZ fuHkZj djrk gS :  

  (i)  oLrq ds inkFkZ ds ?kuRo ij  (ii) oLrq dh vkdf̀Ùk o vkdkj ij 

  (iii)  ?kw.kZu v{k ij 

   la;qDr :i ls ge dg ldrs gS fd ;g ?kw.kZu v{k ds lkis{k nzO;eku forj.k ij fuHkZj djrk gSA 

  Note : tM+Ro vk?kw.kZ ugha cnyrk gS ;fn nzO;eku : 

  (i) ?kw.kZu v{k ds lekukUrj foLFkkfir fd;k tk;s  

  (ii) ?kw.kZu v{k ds çfr fu;r f=kT;k ds lkFk ?kqek;k tk;sA 
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Example 6.  nks Hkkjh d.k ftuds nzO;eku m1 o m2 gS] js[kk AB ds yEcor~ Øe'k% r1 o r2 nwfj;ksa ij fLFkr gS& 

 

 

   (i)  v{k AB ds çfr fudk; dk tM+Ro vk?kw.kZ D;k gS ? 

   (ii) m1 ls xqtjus okys o m1 rFkk m2 dks feykus okyh js[kk ds yEcor~ v{k ds çfr fudk; dk tM+Ro 

vk?kw.kZ D;k gS ? 

   (iii) m1 o m2 ls xqtjus okys v{k ds çfr fudk; dk tM+Ro vk?kw.kZ D;k gS ? 

   (iv) m1 rFkk m2 ds nzO;eku dsUnz ls xqtjus okys rFkk m1 rFkk m2 dks feykus okyh js[kk yacor~ v{k ds izfr 

fudk; dk tM+Ro vk?kw.kZ D;k gS\  

Solution :  (i) m1 dk tM+Ro vk?kw.kZ 1 = m1r1
2.  

         m2 dk tM+Ro vk?kw.kZ  2 = m2r2
2.  

         AB ds çfr fudk; dk tM+Ro vk?kw.kZ  = 1 + 2  = m1r2
2

  + m2r2
2

 

   (ii)  m1 dk tM+Ro vk?kw.kZ  1 = 0 

    m2 dk tM+Ro vk?kw.kZ  2 = m2 (r1 + r2)2  

    fudk; dk tM+Ro vk?kw.kZ AB is   = 1+ 2  = 0  + m2(r1 + r2) 
2

 

   (iii) m1 dk tM+Ro vk?kw.kZ  1 = 0 

    m2 dk tM+Ro vk?kw.kZ  2 = 0  

    fudk; dk tM+Ro vk?kw.kZ  AB is   = 1+ 2  = 0  + 0 

   (iv)  fudk; dk nzO;eku dsUnz  rCM = 
1 2

2
1 2

r r
m

m m

 
   

 = nzO;eku dsUnz dh m1  ls nwjh  

    nzO;eku dsUnz dh m2 ls nwjh  = 
1 2

1
1 2

r r
m

m m

 
   

 

    vr% nzO;eku dsUnz ds ifjr% tM+Ro vk?kw.kZ = cm = 

2

1 2
1 2

1 2

r r
m m

m m

 
   

 + 

2

1 2
2 1

1 2

r r
m m

m m

 
   

   

    CM = 1 2

1 2

m m

m m
 (r1 + r2)2   

Example 7.  'm' nzO;eku ds pkj d.k a Hkqtk ds oxZ ds pkjksa dksuksa ij j[ks gSA oxZ ds ry ds yEcor~ o dsUnz ls xqtjus 

okys v{k ds çfr fudk; dk tM+Ro vk?kw.kZ Kkr dhft,A  

 

 

Solution :  çR;sd d.k dks nh x;h js[kk ls yEcor~ nwjh a/ 2 gSA bl çdkj ,d d.k dk tM+Ro vk?kw.kZ m(a/ 2 )2 = 
1

2
ma2 

gSA vr% fudk; dk tM+Ro vk?kw.kZ, 4 ×
1

2
ma2 = 2ma2  gSA 
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Example 8.  L Hkqtk okys ,d leckgq f=kHkqt ds rhuksa 'kh"kksZ ij m nzO;eku ds rhu d.k fLFkr gSA  

   (i) PQR ds ry esa PQ ds yEcor~ js[kk PX ds çfr fudk; dk tM+Ro vk?kw.kZ Kkr 

djksA 

   (ii) PQR dk fdlh ,d Hkqtk ds ifjr% tM+Ro vk?kw.kZ Kkr dhft,A   

   (iii) PQR ds nzO;eku dsUnz ls xqtjus okys rFkk  PQR ds ry ds yacor~ v{k ds 

ifjr% tM+Ro vk?kw.kZ Kkr dhft,A 

 

 

Solution  :  (i) P dh PX ls yEcor~ nwjh = 0  

    Q dh PX ls yEcor~ nwjh = a  

    R dh PX ls yEcor~ nwjh = a/2  

    bl çdkj, P ij fLFkr d.k dk tM+Ro vk?kw.kZ = 0, Q ij d.k dk Q - ma2, o R ij d.k dk  = m(a/2)2  

    vr% PX ds çfr fudk; dk tM+Ro vk?kw.kZ 0 + ma2 + m(a/2)2 = 
25 ma

4
 

    uksV djsa fd v{k ij fLFkr d.k tM+Ro vk?kw.kZ esa ;ksxnku ugha nsrs gSA 

   (ii) PR ds ifjr% tM+Ro vk?kw.kZ = d.k Q dk nzO;eku × Q dh PR ls yEcor~ nwjh,  

    AC = m

2

3
a

2

 
  
 

 = 
23ma

4
  

   (iii) lHkh d.kksa dh nzO;eku dsUnz ls nwjh 
a

3
 , vr% nzO;eku dsUnz ls xqtjus okys rFkk PQR  ds ry ds 

yacor~ v{k ds ifjr% tM+Ro vk?kw.kZ = C = 3m

2
a

3

 
 
 

 = ma2   

Example 9.  M nzO;eku o R f=kT;k dh lrr~ oy; dk blds ry ds yEcor~ o dsUnz ls xqtjus okys v{k ds çfr tM+Ro 

vk?kw.kZ Kkr dhft,? 

 

 

Solution :    = 2(dm)r  pwafd çR;sd vYika'k v{k ls leku nwjh ij gSA blfy, r = R = 2 2R dm MR    

    = MR2  

   uksV : mÙkj leku jgsxk ;fn nzO;eku leku :i ls forfjr u gks D;ksafd dm M ges'kk vkSj lHkh d.kksa 

dh v{k ls nwfj;k¡ Hkh leku gSA 
 

Example 10.  M nzO;eku o  yEckbZ dh ,d leku NM+ dk v{k  1,2,3 rFkk 4 ds çfr tM+Ro vk?kw.kZ Kkr djksA 

 

com 

1 2 

3 

4 
d 

 

Solution  (1)= 2(dm) r  = 2

0

M
dx x

 
 
 
  = 

2M

3
  

   (2)= 2(dm) r  = 

/ 2

2

/ 2

M
dx x



 
 
 

  = 
2M

12
  

   (3)= 0 (v{k 3 NM+ ds v{k ls xqtjrk gS)  

   (4)= 2 2d (dm) Md  
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Example 11.  lw=k 
2m

3

 
   
 

 dk mi;ksx djds ;k fdlh vksSj rjhds ls 'b' o  '' Hkqtk okyh ,d vk;rkdkj IysV dk 

tM+Ro vk?kw.kZ dksj 'b' ls xqtjus okys v{k ds çfr Kkr djksA   

 

 
Solution :  NM+ ds dm nzO;eku ds lsD'ku dk dksj 'b' ls xqtjus okys v{k 

ds ifjr%  

   tM+Ro vk?kw.kZ  d = 
2dm

3
  

   vr%  = 
2

d dm
3

    = 
2M

3
 

 

dm 

 

 

Example 12. n'kkZ;s x;s fp=kksa dk ry ds yEcor~ o dsUnz ls xqtjus okys v{k ds çfr tM+Ro vk?kw.kZ Kkr dhft,A çR;sd 

dk nzO;eku M o f=kT;k R gS ?  

   (a) 

 

x 

R 
  (b) 

 

x 

R   (c) 

 

x 
R  

  

Solution :  MR2 (R f=kT;k dh oy; dks M nzO;eku ds fdlh Hkh Hkkx dk tM+Ro vk?kw.kZ ry ds yEcor~ o dsUnz ls 

xqtjus okys  v{k ds çfr  MR2 gSA) 

———————————————————————————————————   
 (iii) ,d cM+h oLrq ds fy;s %  

   = 
elementd   tgk¡ d = NksVs vYika'k dk tM+Ro vk?kw.kZ  

  p;fur vYika'k gksuk pkfg,   

  (i) lHkh çdkj ds vYika'kksa esa ftruk cM+k gks lds gksuk pkfg,A  

  (ii) ftruk lEHko gks mruk lefer gksuk pkfg,A 

  (iii) vYika'k dk tM+Ro vk?kw.kZ Kkr gksuk pkfg,A 

 
Example 13.  M nzO;eku o R f=kT;k dh ,d leku pdrh dk blds ry ds yEcor~ o dsUnz ls xqtjus okys v{k ds çfr 

tM+Ro vk?kw.kZ Kkr djksA  

Solution :    = ringd    

   vYika'k - oy; d = dmr2       

   dm = 
2

M

R
 2rdr (;gka geus ,d leku nzO;eku forj.k 

fy;k gSA) 

      = 

R

2

0

M

R
. (2rdr).r2   

     = 
2MR

2
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Example 14.  M nzO;eku, f=kT;k R rFkk yEckbZ  ds ,d le:i [kks[kys csyu dk mldh v{k ds ifjr% tM+Ro vk?kw.kZ Kkr 

djksA   

Solution : 

 

mass = dm 

 

   [kks[kys csyu dk mlds v{k ds ifjr% tM+Ro vk?kw.kZ  

   2(dm)R   = mR2         

———————————————————————————————————  

3. tM+Ro vk?kw.kZ ij nks egÙoiw.kZ çes;  

 (i) yEcor~ v{kksa dh çes;  

  dsoy lery oLrqvksa ij ykxw [dsoy 2-foeh; oLrqvksa ds fy;s)] 

  ;fn v{k 1 rFkk 2 oLrq ds ry esa gS rFkk ,d nwljs ds yEcor~ gS 

 rFkk v{k 3 , 1 rFkk 2 ds ry ds yacor~ gS  

  rc, 3 = 1 + 2 

 

 

  rhuksa v{kksa dk izfrPNsn fcUnq oLrq ds nzO;eku dsUnz ij gksxk t:jh ugha gSA ;g oLrq ds ry esa fLFkr dksbZ 

Hkh fcUnq  gks ldrk gS] tks oLrq ds vanj vFkok ckgj gks ldrk gSA 

 

Example 15. ,d leku pdrh dk blds fdlh O;kl ds çfr tM+Ro vk?kw.kZ Kkr djksA  oy; dk nzO;eku M o f=kT;k R 

gSA 

 

 

Solution :  ekuk AB o CD pdrh ds nks yEcor~ O;kl gSA bUgsa Øe'k% X o Y-v{k rFkk ry ds yEcor~ dsUnz ls xqtjus 

okys v{k dks Z-v{k ysrs gSA Z-v{k ds çfr pdrh dk tM+Ro vk?kw.kZ  = 
2MR

2
 pwafd pdrh ,d leku gSA 

blds lHkh O;kl le:i gS vkSj blfy, x = y, yEcor~ v{kksa dh çes; ls  

   z = x + y.  vr% x = z

2


 = 

2MR

2
. 
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Example 16. M nzO;eku o  yEckbZ dh nks ,d leku NM+s fp=kkuqlkj ØkWl ds :i esa tksM+h tkrh gSA fp=k esa n'kkZ;s x;s 

v/kZd ds çfr ØkWl dk tM+Ro vk?kw.kZ Kkr djksA 

     

 

       

Solution :   ØkWl ds dsUnz ls xqtjus okyk yEcor~ v{k ysrs gSA bl v{k ds çfr çR;sd NM+ dk tM+Ro vk?kw.kZ 
2M

12
 gksrk 

gSA vr% ØkWl dk tM+Ro vk?kw.kZ 
2M

6
 gksxkA ØkWl dk blds nksauks v/kZdksa ds çfr tM+Ro vk?kw.kZ leferh ls leku 

gksrk gS  vkSj yEcor~ v{kksa dh çes; ds vk/kkj ij v/kZd ds çfr ØkWl dk tM+Ro vk?kw.kZ  
2M

12
 gksxkA 

 

Example 17. fn;s x;s fp=k esa M nzO;eku dh ,d le:i vk;rkdkj IysV ftldh yEckbZ  rFkk pkSM+kbZ b gS dk tM+Ro 

vk?kw.kZ v{k 1,2,3 o 4 ds ifjr% Kkr djsaA 

 

1 

3 

4 2 

 

b 

C 

 

Solution :  v{k 1 ds ifjr% tM+Ro vk?kw.kZ gksxk ¼v{k 1 ds yEcor~ NM+sa ekuus ij½ 

    I1 = Mb2 / 3 

   v{k 2 ds ifjr% tM+Ro vk?kw.kZ gksxk ¼v{k 2 ds yEcor~ NM+sa ekuus ij½ 

    I2 = M2 / 12 

   v{k 3 ds ifjr% tM+Ro vk?kw.kZ gksxk ¼v{k 3 ds yEcor~ NM+sa ekuus ij½ 

    I3  = Mb2 / 12 

   v{k 4 ds ifjr% tM+Ro vk?kw.kZ gksxk ¼v{k 4 ds yEcor~ NM+sa ekuus ij½ 

    I4  = M2 / 3 
 

Example 18.  fp=k esa fn[kk;s m nzO;eku rFkk a Hkqtk ds ,d oxkZdkj IysV dk fcUnq C ls xqtjus okys v{k 2 ds ifjr% 

¼rFkk IysV ds ry½ tM+Ro vk?kw.kZ Kkr djksA  

 

I ' 

I ' 

I 

a 

a 

1 

2 

3 

4 

C 

 

Solution :   yEcor~ v{kksa ds izes; ls  IC = I4 + I2 = 2I'    

   yEcor~ v{kksa ds izes; ls C = 3 + 1 =  +  = 2  

    2I' = 2I   

    I' = I  

   IC = 2I = 
2ma

6
    I' = 

2ma

12
 

Example 19.  M nzO;eku o R f=kT;k dh ,d leku oy; dk blds O;kl ds çfr tM+Ro vk?kw.kZ Kkr dhft,A   
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Solution :  oy; ds nks ijLij yEcor~ v{k x o y ysaA   

   x + y = z  

   x = y  (leferrk ls)  

   z = 
2MR

2
 

   x = y = 
2MR

4
 

 

 

 

———————————————————————————————————   
 (ii) lekUrj v{kksa dh çes; (fdlh Hkh çdkj dh oLrq ds fy;s) 

  ;fn AB = AB v{k ds çfr tM+Ro vk?kw.kZ 

  CM = AB v{k ds lekUrj o nzO;eku dsUnz ls xqtjus okys v{k ds 

çfr tM+Ro vk?kw.kZ     

  M = oLrq dk dqy nzO;eku  

  d = AB v{k o AB v{k ds lekUrj nzO;eku dsUnz ls xqtjus okys 

 v{k ds chp dh nwjhA  

  AB = CM  + Md2 

 

 

 

 
Example 20.  I1 o I2 esa laca/k Kkr dfj, \ I1 o I2, m nzO;eku ds ǹ< fi.M ds fp=k esa fufnZ"V v{k ds izfr tM+Ro vk?kw.kZ gSµ 

 

a 

COM 

b 

I 1 I 2  
Solution :   lekUrj v{kksa dh izes; ls  I1 = IC + ma2     ......(1)  

     I2 = IC + mb2      ......(2)  

   (1) o (2) ls I1 – I2 = m(a2 – b2)    
 

Example 21.  m nzO;eku] R f=kT;k ds xksys dh Li'kZjs[kh; v{k ds izfr tM+Ro vk?kw.kZ Kkr dfj,\ ;fn xksyk (i) Bksl  

(ii) [kks[kyk gSA  

Solution  (i)  lekUrj v{kksa dh izes; ls  

    I = ICM + md2   

    Bksl xksys ds fy, ICM = 
2

5
mR2,  d = R   

    I = 
7

5
mR2   

   (ii)  lekUrj v{kksa dh izes; ls  

    I = ICM + md2   

    [kks[ksys xksys ds fy, ICM = 
2

3
mR2,  d = R   

    I = 
5

3
mR2 
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Example 22. M nzO;eku o R f=kT;k ds ,d [kks[kys csyu dk blds v{k ds lekukUrj o i`"B ls xqtjus okys fdlh v{k 

ds ifjr% tM+Ro vk?kw.kZ  Kkr djksA     

Solution :   csyu dk blds v{k ds çfr tM+Ro vk?kw.kZ  = MR2. 

   lekukUrj v{kksa dh çes; ds mi;ksx ls,  

    = 0 + MR2 = MR2  + MR2 = 2 MR2. 

   blh çdkj, ,d [kks[kyk xksys dk bldh fdlh Li'kZ&js[kk ds lkis{k tM+Ro vk?kw.kZ Kkr djksA 

   
2

3
 MR2 + MR2 = 

5

3
MR2

 . 

 

Example 23.  nzO;eku dsUnz ls ifjr% o ry ds yEcor~ v{k ds izfr v)Zo`Ùkh; pdrh dk tM+Ro vk?kw.kZ Kkr dfj,\    

Solution :  v)Zo`Ùkh; pdrh dk blds dsUnz ds ifjr% o ry ds yEcor~ v{k ds izfr tM+Ro vk?kw.kZ, I = 
2MR

2
 gSA  

   lekUrj v{kksa dh izes; I = ICM + Md2, tgk¡ d lekarj v{kksa ds e/; yEc nwjh gS dk iz;ksx djus ij  

   I = 
2MR

2
,  d = 

4R

3
     

    
2MR

2
 = ICM + M  

   ICM = 

22MR 4R
M

2 3

  
   

   

    

 

Example 24. nks le:i NM+ksa dk ftls fp=kkuqlkj ;qfXer fd;k gS dk fcUnq P ds lkis{k tM+Ro vk?kw.kZ Kkr dfj,A 

lekUrj v{k izes; dk mi;ksx djrs gq,A   

 

× 

  

 

P 

 

Solution :  NM+ 1 dk v{k P ds lkis{k tM+Ro vk?kw.kZ , I1 = 
2m

3
  

   NM+ 2 dk v{k P ds lkis{k tM+Ro vk?kw.kZ,  I2 = 
2m

12
 + 

2

m 5
2

 
 
 

 

   vr% fudk; dk v{k P ds lkis{k dqy tM+Ro vk?kw.kZ,  

   I = I1 + I2 = 
2m

3
 + 

2m

12
 + 

2

m 5
2

 
 
 

  

   I = 
2m

3
 

 P 

COM 

1 

2 

5 
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dqN egÙkoiw.kZ lw=kksa dh lwph %  

  Object        Moment of Inertia  

 Bksl xksyk    

 

 

         22
MR

5
 (le:i) 

 [kks[kyk xksyk  

 

 

         22
MR

3
 (le:i)   

 oy; 

 

 

        MR2 (le:i ;k vle:i) 

 pdrh 

 

 

  

 

   
2MR

2
  (le:i) 

 

 [kks[kyk csyu 

 

 

   

 

  MR2 (le:i ;k vle:i)  

 Bksl csyu 

 

 

        
2MR

2
 (le:i)   
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 iryh NM+  

 

 

      
2ML

3
 (le:i)   

 iryh NM+s 

 

 

    
2ML

12
 (le:i)   

 

 
     

22m

3
 (le:i)   

  vk;rkdkj IysV  

 

 

     = 
2 2M(a b )

12


 (le:i)   

 oxkZdkj IysV 

 

 

    AB = CD = DF = 
2Ma

12
  (le:i)   

 

         oxkZdkj IysV 

 

 

               
2Ma

6
 (le:i)     

 ?kukHk 

 

 

         
2 2M(a b )

12


 (le:i)     

4. ?kw.kZu f=kT;k % 

 ekiu dk og rjhdk ftlesa ?kw.kZu dj jgs n`<+ fi.M dk nzO;eku ?kw.kZu v{k ds lkis{k ftl çdkj forfjr gSA ,d u;s 

çkpy }kjk ifjHkkf"kr fd;k tkrk gS ftls ?kw.kZu f=kT;k dgrs gSA 
 ?kw.kZu f=kT;k] tM+Ro vk?kw.kZ o oLrq ds dqy nzO;eku ls lEcfU/kr gSA 

    = MK2  
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 tgk¡   = oLrq dk tM+Ro dqy nzO;eku  

   M = oLrq dk nzO;eku  

   K = oLrq dh ?kw.kZu f=kT;k 

   K = 
M


 

 yEckbZ K ?kw.kZu v{k o oLrq dk T;kferh; xq.k gSA 

 K dk S.. ek=kd ehVj gSA 

 

Example 25. R f=kT;k ds ,d le:i Bksl xksys dh ?kw.kZu f=kT;k mldh Li'kZ js[kk ds ifjr% Kkr djksA 

Solution :   = 2 22
mR mR

5
  = 27

mR
5

 = mK2    K =
7

R
5

  

Example 26. R f=kT;k ds ,d le:i [kks[kys xksys dh ?kw.kZu f=kT;k mldh Li'kZ js[kk ds ifjr% Kkr djksA 

Solution :   Li'kZ js[kk ds ifjr% [kks[kys xksys dk tM+Ro vk?kw.kZ, I = 
5

3
MR2    

   MK2 = 
5

3
MR2     K = 

5
R

3
  

———————————————————————————————————  

5. dVh oLrqvksa dk tM+Ro vk?kw.kZ % 

 

Example 27. fp=kkuqlkj  R f=kT;k dh ,d leku pdrh esa ls R/3 f=kT;k dh pdrh dkVh x;h gSA pdrh ds 'ks"k cps 

Nk;kafdr Hkkx dk nzO;eku M gSA çkjfEHkd pdrh ds dsUnz ls xqtjus okys o ry ds yEcor~ v{k ds çfr 

tM+Ro vk?kw.kZ Kkr djksA 

 

 
Solution :   ekuk fd pdrh ds inkFkZ dk bdkbZ {kS=kQy dk nzO;eku gSA vc [kkyh LFkku ij – vkSj  ?kuRo ekuk 

tk ldrk gSA  

   vc 0 =  + –   

     = ( R2)R2/2 =  dk o ds ifjr% tM+Ro vk?kw.kZ gSA  

    – = 
2 2(R /3) (R /3)

2


 + [–(R/3)2] (2R/3)2 =  dk o ds ifjr% tM+Ro vk?kw.kZ gSA  

    0 = 
4

9
 MR2   Ans. 

Example 28. M nzO;eku ds R1 f=kT;k dh ,d ,dleku pdrh ftlds chp ls R2 f=kT;k dk Hkkx dkVk x;k gS] dk pdrh 

ds dsUnz ls xqtjus okys o ry ds yEcor~ v{k ds çfr tM+Ro vk?kw.kZ Kkr dhft,A  

Solution :    = 
2 2
1 2

M

(R R ) 
   =  × 

4 4
1 2R R

2

   
 
 
 

 

    = 
 2 2

1 2M R R

2


 Ans. 
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———————————————————————————————————  

6. cy vk?kw.kZ %   

 cy vk?kw.kZ] oLrq dh ?kw.kZu xfr esa ifjorZu ykus okys cy dh {kerk dks n'kkZrk gSA 

 

 

6.1 fcUnq ds çfr cyk?kw.kZ %   

 ,d fcUnq ds ifjr% cy F  dk vk?kw.kZ r F
  

       

 ;gk¡ F  = vkjksfir cy  

  P =  cy dk fØ;k fcUnq  

  Q = og fcUnq ftlds ifjr% gesa cyk?kw.kZ Kkr djuk gSA  

  r  = ftl fcUnq ds lkis{k cyk?kw.kZ Kkr djuk pkgrs gS mlls cy ds fØ;k fcUnq dk fLFkfr lfn'k 

      = r F sin = rF = rF   

  ;gk¡  = cy dh fn'kk o  Q ds lkis{k P ds fLFkfr lfn'k ds chp dks.kA  

   r = fcUnq Q ls cy dh fØ;k js[kk dh yEcor~ nwjh  

   F = cy Hkqtk 

 cyk?kw.kZ dk S ek=kd Nm  gSA  

  cyk?kw.kZ ,d lfn'k jkf'k gS rFkk bldh fn'kk nkfgus gkFk ds vaxwBs ds fu;e }kjk Kkr dh tkrh gSA 

 
Example 29. x–v{k ij x = x0 ij fLFkr fcUnq P ls Å/okZ/kj ry esa M nzO;eku dk ,d d.k NksM+k tkrk gSA ewy fcUnq ds 

ifjr% fdlh le; t ij d.k ij cyk?kw.kZ Kkr djksA  

Solution :    cyk?kw.kZ] xq:Roh; cy }kjk mRiUu gksrk gSA  

 

 

     = r F sin  k̂ ;k    = 0r F x mg   = r mg 0x

r
 = mgx0 k̂    

Example 30.   {kSfrt ds lkFk  dks.k cukrs gq, m nzO;eku ds ,d d.k dks v0 osx ls /kjkry ij fLFkr fdlh fcUnq P] ls Qsadk 

tkrk gSA ç{ksI; fcUnq ds ifjr% d.k ij yxus okyk cyk?kw.kZ Kkr djks tcfd ;g vf/kdre Å¡pkbZ ij gS ? 

 

P Q 

V 0 

 

 

Solution :    = rFsin = 
R

2
mg = 

2
0v sin2

2g


mg   

    = 

2
0mv sin2

2
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Example 31.  O rFkk A ds ifjr% cy vk?kw.kZ Kkr dhft,A   

     

 

O A B 

(1,1) 30° 

60° 

x 

y 

 

Solution :   O ds ifjr% cy vk?kw.kZ , 0 0
ˆ ˆr F , r i j     , ˆ ˆF 5 3 i 5j     

   ˆ ˆ(i j)   × ( ˆ ˆ5 3 i 5j ) = ˆ5(1 3)k   

   A ds ifjr% cy vk?kw.kZ  , a a
ˆr F, r j    , ˆ ˆF 5 3 i 5j     

   ĵ  × ( ˆ ˆ5 3 i 5j ) = ˆ5( 3) k   

 

Example 32. fcUnq A, O rFkk B ds ifjr% cy vk?kw.kZ Kkr dhft,A     

 

O x B 

A 

y 

(0,5) 
(3,5) 

(3,0) 

 

Solution :   A ds ifjr% cy vk?kw.kZ , A A A
ˆ ˆr F , r 3i , F 10i      

   A
ˆ ˆ3i 10i 0     

   B ds ifjr% cy vk?kw.kZ , B B B
ˆ ˆr F, r 5j, F 10i      

   B
ˆ ˆ ˆ5j 10i –50k     

   O ds ifjr% cy vk?kw.kZ , O O O
ˆ ˆ ˆr F, r 3i 5j, F 10i       

   O
ˆ ˆ ˆ ˆ(3i 5j) 10i –50k        

———————————————————————————————————  

6.2 v{k ds ifjr% cy vk?kw.kZ % 

 

 

 fdlh v{k AB ds ifjr% cy F


 dk cyk?kw.kZ dks cy F


 ds v{k ds fdlh fcUnq O ds ifjr% cyk?kw.kZ dk v{k AB ds 

vuqfn'k ?kVd ds :i esa ifjHkkf"kr fd;k tk ldrk gSA  

 fn;s x;s fp=k esa F


 dk O ds ifjr% cyk?kw.kZ 0 r F
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 F


 dk AB ds ifjr% cyk?kw.kZ, AB , 0  dk AB ds vuqfn'k ?kVd gSA fdlh cy dh fdlh v{k ds ifjr% cyk?kw.kZ dh 

pkj n'kk;sa gks ldrh gSa % 

 fLFkfr  I  : cy ?kw.kZu v{k ds lekUrj gS, F || AB  

    AB ?kw.kZu v{k ds ftlds ifjr% cy vk?kw.kZ Kkr djuk gS  

    r F , F  ds yEcor~ gS] ysfdu F || AB , vr% r F AB .  

    r F  dk ?kVd AB  ds vuqfn'k gS vr% 'kwU; gSA  

 fLFkfr II  : cy dh js[kk ?kw.kZu v{k dks dkVrh gS (F , AB dks dkVrk gS) 

 

 

    F , AB dks r  ds vuqfn'k dkVrk gS] vr% F  rFkk r  ,d gh js[kk esa gSaA vr% O ds ifjr% cy vk?kw.kZ   

    r F  = 0. 

    vr% bl cyk?kw.kZ dk AB ds vuqfn'k ?kVd Hkh 'kwU; gksxkA  

 fLFkfr III  : F , AB  ds yEcor~ gS rFkk AB dks izfrPNsn ugha djrk gS  

    f=kfoek esa nks js[kk,sa ,d nwljs dks izfrPNsn fd;s fcuk ,d 

nwljs ds yacor~ gks ldrh gSA nks vlekUrj rFkk ,d 

nwljs dks izfrPNsnu djus okyh js[kk,sa fr;Zd (skew) 

js[kk,sa dgykrh gSaA  

    fp=k esa cy ds dk;Z fcUnq P ls gksrk gqvk ,d ry n'kkZrk 

gS] tks ?kw.kZu v{k AB ds yEcor~ gSA ekuk fd ry v{k dks 

O fcUnq ij izfrPNsn djrk gSA cy F Hkh blh ry esa gSA 

(F  AB), O ij ewy fcUnq ysus ij]  

    cy vk?kw.kZ = r F  = OP  × F . 

 

 

    vr% cy vk?kw.kZ = rF sin  = F(OS)  

    tgk¡ OS, cy F  dh dk;Z js[kk dh O ls yEcor~ nwjh gSA js[kk OS Hkh ?kw.kZu v{k ds yEcor~ gSA vr% 

;g cy rFkk ?kw.kZu ds mHk;fu"B yac dh yEckbZ gSA  

      = OP  × F  dh fn'kk v{k AB ds vuqfn'k gS] D;ksafd ABOP   rFkk AB   F  vr% AB ds ifjr% 

  cyk?kw.kZ   ds ifjek.k F.(OS) ds cjkcj gSA 

     vr% F dk AB ds ifjr% cyk?kw.kZ = F dk ifjek.k × cy rFkk v{k ds mHk;fu"B yac dh yEckbZ ds 

mHk;fu"B yac OS dk cyk?kw.kZ dh yhoj Hkqtk ;k vk?kw.kZ Hkqtk dgrs gSaA  

 fLFkfr IV : F  rFkk AB  fr;Zd (skew) gS ijUrq yacor~ ughaA  

    ;gk¡ ge F  ds nks ?kVd dj ldrs gSa] ,d v{k ds lekUrj rFkk ,d v{k ds yacor~A lekarj ?kVd dk 

cyk?kw.kZ 'kwU; gS rFkk yEcor~ ?kVd dk cyk?kw.kZ n'kk (III) esa fudkys ifj.kke ls izkIr fd;k tk ldrk 

gSA 
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Example 33.  Hkkj dk cy vk?kw.kZ P ls xqtjus okys v{k ds ifjr% izkIr dhft,A      

 

 

Solution   r F, r R, F mgsin        

   r rFkk F nksuksa yEcor~ gS] vr% P ds ifjr% cyk?kw.kZ = mgRsin   

Example 34.  m nzO;eku ds ,d xksyd dks  yEckbZ dh ,d Mksjh ls cka/kdj fcUnq O ls yVdk fn;k tkrk gSA xksyd ,d 

{kSfrt o`Ùk esa xfr dj jgk gSA Kkr dhft, (i) O rFkk O' fcUnq ds ifjr% xq:Ro rFkk ruko dk cyk?kw.kZ Kkr 

dhft, (ii) v{k OO' ds ifjr% dqy cyk?kw.kZ Kkr dhft,A   

 

 
Solution  (i) fcUnq O ds ifjr% cyk?kw.kZ   

    ruko dk cyk?kw.kZ (T), ten = 0 (ruko fcUnq O ls ikl dj jgk gSA)   

    xq:Ro dk cyk?kw.kZ mg = mgsin   

    O' fcUnq ds ifjr% cyk?kw.kZ  

    xq:Ro dk cyk?kw.kZ mg = mgr    r = sin   

    ruko dk cyk?kw.kZ mg = mgsin  (_.kkRed ĵ  ds vuqfn'k) 

    ruko dk cyk?kw.kZ ten = Trsin(90+ ) (Tcos = mg)   

    ten = Trcos 

 

 

    ten = 
mg

cos 
 (sin ) cos   = mg sin  (?kukRed ĵ  ds vuqfn'k)  

   (ii) v{k OO' ds ifjr% cyk?kw.kZ   

    xq:Ro dk v{k OO'   ds ifjr% cyk?kw.kZmg  = 0  (cy mg v{k OO' ds lekUrj gS)   

    ruko dk v{k OO'  ds ifjr% cyk?kw.kZ ten = 0    (cy T v{k OO' ds lekUrj gS)   

    v{k OO' ds ifjr% dqy cyk?kw.kZ  net = 0   

———————————————————————————————————  
6.3 cy ;qXe %  

 leku ifjek.k ds cyksa dk ;qXe tc foijhr fn'kk esa vkjksfir gks rks bls cy ;qXe dgrs gSaA  

 cy ;qXe ds dkj.k cy vk?kw.kZ = ,d cy dk ifjek.k × mudh cy js[kkvksa ds e/; dh nwjh  

 cy vk?kw.kZ dk ifjek.k = = F (2d)                                   

 

 

  cy ;qXe oLrq ij dqy cy ugha yxkrk ;fn ;g ,d cy vk?kw.kZ yxkrk gSA  
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  fdlh cy ;qXe dk dqy cy vk?kw.kZ fdlh Hkh fcUnq ds ifjr% leku gksrk gSA 

    

 

 
  A ds ifjr% cyk?kw.kZ  = x1F + x2F = F(x1 + x2) = Fd 

  B ds ifjr% cyk?kw.kZ = y1F – y2F =  F(y1 – y2) = Fd 

 ;fn fudk; ij dqy cy 'kwU; gS] rks fdlh Hkh fcUnq ds ifjr% cyk?kw.kZ leku gksrk gSA  

 bldk ,d ifj.kke ;g gS fd ;fn Fnet= 0 vkSj net = 0 fdlh Hkh ,d fcUnq ds ifjr%, rks net = 0 lHkh fcUnq ds 

ifjr% 
 

6.4 cy dk fØ;k fcanq % 

 cy dk fØ;k fcUnq og fcUnq gS ftl ij dqy cy vkjksfir djus ij ;g LFkkukUrj.k rFkk ?kw.kZu xfr nksuksa esa ogh 

izHkko mRiUu djrk gS] tks fØ;k fcUnq ij vkjksfir djus ls igys FksA   

 f}rh;d ifjHkk"kk ds :i esa cy dk fØ;k fcUnq og fcUnq gS ftlds ifjr% leLr cyksa dk cyk?kw.kZ 'kwU; gksrk gSA 
 

  

 

 

 ekuk fd rhu cy 1 2 3F ,F ,F  fdlh oLrq ij dk;Z dj jgs gSa rFkk D cy dk fØ;k fcUnq gS rc 1 2 3F F F   dks D ij 

j[kdj O ds ifjr% ewy cyk?kw.kZ ds cjkcj gksxk  

  1 1 2 2 3 3r F r F r F     
 

 = 1 2 3r (F F F )     

 
Example 35.  tc 20 N rFkk 30 N ds cy fp=kkuqlkj NM+ ij yx jgs gksa rks cy dk fØ;k fcUnq Kkr dhft,A  

 

 
Solution :   NM+ ij dk;Zjr ifj.kkeh cy Frel = 10N  

   NM+ ij dk;Zjr ifj.kkeh cyk?kw.kZ ¼C ds ifjr%½  

   c = (20 × 0) + ( 30 × 20) = 600 nf{k.kkorZ 

 
 

 

   ekuk fd cy dk fØ;k fcUnq C ls x nwjh ij gS      

   600 = 10 x  x = 60 cm  

   vr% cy dk fØ;k fcUnq A ls 70 cm dh nwjh ij gSA 

   uksV :  (i) xq:Ro cy dk fØ;k fcUnq dks xq:Ro dsUnz dgrs gSaA  

     (ii) xq:Ro dsUnz rFkk nzO;eku dsUnz ,d gksrs gSa ;fn g  dk eku fu;r gksA  

     (iii) cy ds fØ;k fcUnq dh ladYiuk dkYifud gS] D;ksafd dqN n'kkvksa esa ;g oLrq ds ckgj Hkh gks 

ldrh gSA 
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———————————————————————————————————  
6.5   fLFkj v{k ds ifjr% ?kw.kZu % 

 ;fn Hinge  = ?kw.kZu v{k ds ifjr% tM+Ro vk?kw.kZ ( ;g v{k dCts ls xqtjrk gS½ Hinge   

 ext  = oLrq dk ?kw.kZu v{k ds ifjr% ifj.kkeh cká cyk?kw.kZ  

  =  fi.M dk dks.kh; Roj.k   ext Hinge
  = Hinge       

 ?kw.kZu xfrt ÅtkZ = 21
. .

2
    

 CMP Mv  ;  external CMF M a   

 

 
 oLrq fi.M ij dk;Zjr ifj.kkeh cká cy ds Li'kZjs[kh; rFkk f=kT;h; ?kVd gSA  

   FC = maC = 
2

CM

v
m

r
 = m2 rCM   Ft = mat = m rCM    

 
Example 36. fp=kkuqlkj  >qdko dks.k okys urry ds 'kh"kZ ij r f=kT;k dh iqyh tqM+h gS] 

iqyh dk bldh v{k ds lkis{k tM+Ro vk?kw.kZ  gSA ,d jLlh dks blds pkjks 

rjQ yisVk tkrk gS rFkk blds eqDr fljs ls m nzO;eku tqM+k gS] ;g bl ur 

ry ij fQly ldrk gSA izkjEHk esa iqyh 0 dks.kh; osx ls ry ij CykWd ds 

fQlyus dh fn'kk esa ?kw.kZu dj jgh gSA CykWd fdruh nwj xfr djsxk\ 

 

 
Solution :   ekuk CykWd dk eanu a gSA iqyh dh ifjf/k dk js[kh; eanu Hkh 'a' gSA iqyh dk dks.kh; eanu  = a/r gSA ;fn 

jLlh esa ruko T gks rks xfr dh lehdj.k fuEu gS : mg sin  – T = ma rFkk Tr =  = a/r. 

   bu lehdj.kksa ls T dk foyksi djus ij,  mg sin – 
2

a

r
 = ma    

   fn;k gS,  a  = 
2

2

mg r sin

mr



 
  

   ur ry ds Åij CykWd dk izkjfEHkd osx v =  r gSA :dus ls igys CykWd }kjk pyh xbZ nwjh gS  

    x = 
2v

2a
 = 

2 2
0

2

r ( mr )

2m r sin

  


 = 

2
0( mr )

2m gsin

  


 

 

Example 37. fp=kkuqlkj iqyh dk bldh v{k ds lkis{k tM+Ro vk?kw.kZ  gS rFkk bldh f=kT;k  r gSA nksuksa CykWd ds Roj.k dk 

ifjek.k Kkr djks\ ;g ekuuk gS fd jLlh gYdh gS rFkk iqyh ij fQlyrh ugha gSA  

 

 
Solution :   ekuk ck;ha jLlh esa ruko T1 gS rFkk nk;ha jLlh esa ruko T2 gSA ekuk m1 nzO;eku okyk CykWd  Roj.k ls 

uhps tk jgk gS rFkk nwljk CykWd leku Roj.k ls Åij tk jgk gSA pwafd jLlh ifg;s dh ifjf/k ij fQly 

ugha jgh gS vr% ;g ifjf/k dk Li'kZ js[kh; Roj.k Hkh gSA blfy, ifg;s dk dks.kh; Roj.k  = a/R gSA vr% 

m1 nzO;eku] m2 nzO;eku rFkk iqyh ds fy, xfr dh lehdj.ksa fuEu gSaA   

    m1g – T1 = m1a   .........(i) 
    T2 – m2g = m2a   .........(ii) 

    T1r – T2r = I = I /r   .........(iii) 

   (i) rFkk (ii) ls T1 rFkk T2 dk eku (iii) esa j[kus ij, 

   [(m1g – a) – m2(g + a)] r = 
a

r
 vr% a = 

3
1 2

2
1 2

(m m )gr

(m m )r



  
 

 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Rigid Body Dynamics  
 

 

Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVRB - 21 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

Example 38. m nzO;eku rFkk  yEckbZ dh le:i NM+ ,d fpduh {kSfrt v{k ds lkis{k H fcUnq ij dhyfdr gS] ;g 

Å/okZ/kj ry esa ?kw.kZu dj ldrh gSA 

 

 

   (i) NM+ dks bldh izkjfEHkd {kSfrt fLFkfr ls fojke ls eqDr djus ds rqjUr ckn bldk dks.kh; Roj.k Kkr 

djks \   

   (ii) bl {k.k fcUnq A dk Roj.k (f=kT;h; rFkk Li'kZjs[kh;) Kkr djks\  

   (iii) bl {k.k ij dqy fgUt cy Kkr dhft,A   

   (iv) tc NM+ Å/oZ gksrh gS rks  rFkk  Kkr dhft,A  

   (v) tc NM+ Å/oZ gksrh gS rks fgUt cy Kkr dhft,A  

Solution :   (i) H  = IH   

    mg. 
2

 = 
2m

3
  = 

3g

2
    

 

 

   (ii)  atA = = 
3g

2
.= 

3g

2
  

    aCA = 2
 r = 0. = 0  (  = 0 NksM+us ds rqjUr ckn)  

   (iii) ekuk fd fgUt fp=k esa n'kkZ;s vuqlkj vfHkyEc izfrfØ;k yxrh gS   

    Å/oZ fn'kk esa Fext = maCM 

     mg – N1 = m. 
3g

4
 (fiNys mnkgj.k ls ge aCM dk eku izkIr dj ldrs gSaA) 

     N1 = 
mg

4
  

    {kSfrt fn'kk esa  

    Fext = maCM  N2 = 0   ({kSfrt fn'kk esa aCM = 0     = 0 NksM+us ds rqjUr ckn½ 

   (vi) cyk?kw.kZ = 0 tc NM+ Å/oZ gks tkrh gS] vr%   = 0  

    ÅtkZ laj{k.k ls 
2mg 1

2 2
   

2m

3

 
   
 

  

      = 
3g

 

   (v) tc NM+ Å/oZ gks tkrh gSA   

     = 0,  =
3g

  ;   FH – mg = 
2m

2


;   FH = 

5mg

2
 Ans. 

———————————————————————————————————  

7. lkE;koLFkk %  

 ,d fudk; ;kaf=kd lkE;koLFkk esa gksrk gS ;fn og LFkkukarjh; rFkk 

?kw.kZu lkE;koLFkk nksuksa esa gS   

 blds fy, : netF 0  

   net 0   (izR;sd fcUnq ds ifjr%) 

 (6.3) ls ;fn netF 0  rks net  izR;sd fcUnq ds ifjr% leku gS  

 vr% lkE;koLFkk ds fy;s vko';d ,oa i;kZIr 'krZ gS netF 0 , fdlh 

fcUnq ds ifjr% net 0   tks ge viuh lqfo/kkuqlkj pqu ldrs gSaA ( net  

vius vki lHkh fcUnqvksa ds ifjr% 'kwU; gks tk,xk) 

 

X 

Y 

F 1 

F 2 

F 3 F 4 

F 5 
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unstable  
equilibrium 

stable  
equilibrium 

Neutral 
equilibrium   

  ;fn oLrq dks FkksM+k lk foLFkkfir djus rFkk eqDr djus ij ;g iqu% viuh lkE;koLFkk dh fLFkfr dks izkIr dj 

ysrh gS] rks bls oLrq dh LFkkbZ lkE;koLFkk dgrs gSaA ;g vLFkkbZ gksrh gS ;fn oLrq dks FkksM+k lk foLFkkfir ;k 

eqDr djus ij ;g vkSj T;knk foLFkkfir gks tkrh gSA ;fn oLrq dk FkksM+k lk foLFkkfir ;k eqDr djus ij oLrq 

lkE;koLFkk esa gh  jgrh gS rks bls mnklhu lkE;koLFkk dgrs gSaA 

 
Example 39. 20 kg rFkk 25 kg ds nks NksVs cPps 4.0m yEckbZ ds lUrqyu >wys dks larqfyr djus dh dksf'k'k dj jgs gSaA 

lUrqyu >wyk blds dsUnz ij dhydhr gSA ;fn ,d cPpk blds fdukjs ¼Nksj½ ij cSBk gS rks nwljs cPps dks 

dgk¡ cSBuk pkfg,A 

 

 
Solution :   Li"V gS fd 20 kg ds cPps dks ,d fdukjs ij rFkk 25 kg ds cPps dks blds dsUnz ds fudV cSBuk gksxkA 

ekuk fd dsUnz ls bldh nwjh 'x' gSA pwafd cPps lkE;koLFkk esa gS rks cPpksa rFkk >wys ds e/; vfHkyEc 

izfrfØ;k cy cPpksa ds Hkkj ds cjkcj gksxkA >wys dks ?kw.kZu lkE;koLFkk esa ekuus ij bl ij yxus okys cyksa 

ds dkj.k cy vk?kw.kks± dk ;ksx 'kwU; gksuk pkfg,A bl ij fuEu cy dk;Zjr gSA  

   (a) 25 kg ds cPps }kjk (25 kg) g Hkkj uhps dh vksj, 

   (b) 20 kg ds cPPks }kjk (20 kg) g Hkkj uhps dh vksj]  

   (c) >wys dk Hkkj  

   (d) fulcrum }kjk vfHkyEc cy fulcrum ds lkis{k cy vk?kw.kZ (25 kg)g x = (20 kg)g (2 m) ;k x = 1.6 m 
 

Example 40. 15 kg nzO;eku dh ,d le:i NM+ fpduh m/okZ/kj nhokj ds lkFk] [kqjnjs {kSfrt /kjkry ls 37º dk dks.k 

cukrs gq, fp=kkuqlkj j[kh gS rks NM+ lh<+h ij Q'kZ }kjk yxk;k x;k vfHkyEc cy rFkk ?k"kZ.k cy Kkr djks\ 

[g = 10 m/s2] 

Solution :   fp=kkuqlkj lh<+h ij fuEu cy dk;Zjr gS       

   (a) lh<+h dk Hkkj W, 

   (b) m/okZ/kj nhokj }kjk vfHkyEc cy N1 , 

   (c) Q'kZ }kjk vfHkyEc cy N2  

   (d) Q'kZ }kjk ?k"kZ.k cy 'f'  

    m/okZ/kj rFkk {kSfrt ?kVd ysus ij, 

     N1 = f    ..........(i) 

    rFkk N2 = W    ..........(ii) 

    B ds lkis{k cy vk?kw.kZ ysus ij]   

     N1(AO) = W(CB)   

    ;k, N1(AB) cos 53° = W 
AB

2
 sin 53°   ;k  N1 

3

5
 = 

W

2

4

5
  

    ;k, N1 = 
2

3
 W   ..........(iii) 

    Q'kZ }kjk vfHkyEc cy N2 = W = (15 kg) (10 m/s2) = 150 N. 

    ?k"kZ.k cy f = N1 = 
2

3
 W = 100 N. 
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Example 41.  fp=kkuqlkj nzO;ekughu lh<+h ?k"kZ.k jfgr Q'kZ ij j[kh gSA lh<+h dh nks Vkaxs Økl ckj ds e/; ls tqM+h gSA 

nksuksa Vkaxksa ds e/; dk dks.k 90° gSA ,d 60 kg dk eksVk vkneh lh<+h ij cSBk gSA Q'kZ }kjk izR;sd Vkax ij 

yxus okyk lEidZ cy rFkk ØkWlckj  esa ruko Kkr djks\ [Take g = 10m/s2] 

 

 

Solution :    fp=k esa fHkUu&fHkUu Hkkx ij yxus okys cy iznf'kZr gSA lh<+h $ O;fDr fudk; dks m/okZ/kj lkE;koLFkk esa 

ekuus ij fudk; ij dk;Zjr cy] bldk Hkkj rFkk Q'kZ }kjk vkjksfir Ny + Ny = 2 Ny lEidZ cy gSA ;|fi   

    2Ny = (60 kg) g  ;k  Ny = (30 kg) (10 m/s2) = 300 N. 

   lh<+h dh ck;ha Vkax dks lkE;koLFkk esa ekuus ij  

   Åijh fljs ds lkis{k bl ij yxus okys cyksa ds dkj.k cy vk?kw.kZ  

   Ny (2m) tan 45° = T(1 m) ;k  T = Ny 2 = (300 N) × 2 = 600 N. 

———————————————————————————————————  

8. dks.kh; laosx (L ) 

8. 1. fdlh d.k dk fcUnq ds ifjr% dks.kh; laosx     

  L  = r P     L = rpsin  

 or  L  = r × P  

 or L  = P× r 

 tgk¡ P  = d.k dk js[kh; laosx  

  r  = fcUnq O, ftlds ifjr% d.k dk dks.kh; laosx Kkr djuk gSA  

  = lfn'k r & P  ds chp dk dks.k  

  r= fcUnq O ls d.k dh xfr dh fn'kk ds chp dh yEcor~ nwjh  

  P= r  ds yEcor~ laosx dk ?kVd dks.kh; laosx dk SI ek=kd kgm2/sec. 

gksrk gSA 

 

 

 
Example 42.  m nzO;eku dk ,d d.k dks fcUnq O ls le; t = 0 ij {kSfrt ls 45° ds dks.k ij u pky ls iz{ksfir fd;k 

tkrk gSA t = u/g le; ij d.k dk fcUnq O ds lkis{k dks.kh; laosx dk ifjek.k rFkk fn'kk Kkr djks\   

Solution :   fp=kkuqlkj X-v{k dks {kSfrt ds vuqfn'k rFkk Y-v{k dks 

m/okZ/kj Åij dh vksj ekurs gSa rFkk fcUnq 'P' ewy fcUnq ij gSA  

    vx = u cos 45° = u/ 2  

   rFkk x = vxt = 
u

2
.
u

g
  = 

2u

2g
. 

   m/okZ/kj xfr ds fy,, 

 

 

   vy = u sin 45° = 
u

2
 – u = 

(1 2)

2


 u rFkk y = (u sin 45°) t – 

1

2
 gt2 

   = 
2u

2g
 – 

2u

2g
 = 

2u

2g
 ( 2  – 1). 

   ewy fcUnq ds lkis{k d.k dk le; t ij dks.kh; laosx   

   L = r  × p  = m r  × v  = m( î x + ĵ y) × ( î vx + ĵ vy) = m ( k̂ xvy – k̂ yvx) 
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   = m k̂
2 2 2u u u u

(1 2) ( 2 1)
2g2 g 2 2

  
     

   

= – k̂
3mu

2 2g
 

   d.k ry esa xfr dj jgk gS] d.k dk _.kkRed  Z-v{k ds vuqfn'k dks.kh; laosx 
3mu

2 2g
 gS vFkkZr~ xfr ds 

ry ds yEcor~A       
 

Example 43.  ,d 'm' nzO;eku dk d.k fcUnq (o, d) ls xfr izkjEHk djds fu;r osx u î  ls xfr dj jgk gSA rks bl {k.k 

d.k dk ewy  fcUnq ds lkis{k dks.kh; laosx Kkr djks\ dqN le; i'pkr~ mÙkj D;k gksxk \                                       

 

 

Solution :   L  = – m d u k̂  .  bldh fn'kk ges'kk nf{k.kkorZ jgrh gSA  
 

Example 44.  'm' nzO;eku dk d.k {kSfrt ls dks.k ij izkjfEHkd osx 'u' ls iz{ksfir fd;k tkrk gS] rks iz{ksi.k fcUnq ds 

lkis{k d.k dk dks.kh; laosx Kkr djks] tc -  

   (i)   bldh xfr Bhd izkjEHk gqbZ gks  (ii)  ;g iFk ds 'kh"kZ fcUnq ij gks  (iii)  ;g /kjkry ls Bhd Vdjk;s    

Answer :   (i)  O ; (ii) mu cos
2 2u sin

2g


 ; (iii) mu sin 

2u sin2

g


 

Solution :  (i)  fcUnq O ds lkis{k dks.kh; laosx 'kwU; gS  

   (ii) A ds ifjr% dks.kh; laosx  

    L r p   

    L = H × mu cos 

    L = mu cos
2 2u sin

2g


  Ans. 

 

usin  

ucos  

H 

R 

 
O 

A 

B 

 

   (iii) fcUnq B ds ifjr% dks.kh; laosx L = R × mu sin 

    mu sin 
2u sin2

g


   Ans. 

Example 45. ,d 'm' nzO;eku dk d.k {kSfrt ls dks.k ij izkjfEHkd osx 'u' 

ls iz{ksfir fd;k tkrk gS rks fdlh le; 't' ij d.k  'P' dk 

dks.kh; laosx Kkr djksA   

   (i) y-v{k ds lkis{k   (ii) z-v{k ds lkis{k 

 

 
 

Solution :   (i) osx dk ?kVd y-v{k ds lekarj gS] vr%, L = 0    

   (ii)  = 
dL

dt
 – 1/2 mu cos . gt2    

    – mgx = 
dL

dt
 

    – mgx dt = dL 

 
usingt 

ucos  

z  

      

   

t L

0 0

–mgx dt dL   

   z-v{k ds ifjr% dks.kh; laosx : L = – 1/2 mu cos . gt2   Ans.   
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———————————————————————————————————  

8.2 fLFkj v{k ds lkis{k ?kw.kZu djrs gq, n`<+ fi.M dk dks.kh; laosx % 

 fLFkj v{k AB ds lkis{k n`<+ fi.M dk dks.kh; laosx  LAB = L1 + L2 + L3 +....... +Ln     

 L1 = m1 r1r1 ,  L2 =  m2 r2r2  , L3  = m3 r3r3  ,  Ln = mn rnrn    
 

 LAB = m1 r1r1  + m2 r2r2  + m3 r3r3  ........ + mn rnrn     

 LAB = 

n n
2

n n

n 1

m (r )





  ×           

 LAB = H    

 LH = IH   

 LH = fi.M dk ?kw.kZu v{k ds lkis{k dks.kh; laosx  

 IH = n`<+ fi.M dk tM+Ro vk?kw.kZ  

  = fi.M dk dks.kh; osx 

 

 

 
Example 46.  m nzO;eku ds nks d.k A rFkk B, '' yEckbZ dh gYdh NM+ ls blds fljksa ij n`<+rkiw.kZd tqM+s gSA ;g fudk; 

NM+ ds yEcv)Zd ds lkis{k dks.kh; pky ls ?kw.kZu dj jgk gSA bldh ?kw.kZu v{k ds lkis{k izR;sd d.k 

rFkk fudk; dk dks.kh; laosx Kkr djks\  

Solution :   fp=k esa nh xbZ fLFkfr ekuus ijA d.k A dk dsUnz O ds lkis{k osx v = 
2


 gSA d.k dk v{k ds lkis{k 

dks.kh; laosx  L1 = mvr = m
2

 
 
  2

 
 
 

=
1

4
m2

  gSA nwljs d.k dk dks.kh; laosx L2 Hkh ;gh gksxkA fudk; 

dk dks.kh; laosx nksuksa d.kksa ds dks.kh; laosx ds ;ksx ds cjkcj gksxk vFkkZr~  L = 1/2 m2    

 

 
Example 47. leku nzO;eku m dh nks xsan '' yEckbZ dh gYdh NM+ ij ,d xsan blds fljs ls rFkk nwljh xsan blds dsUnz 

ls tqM+h gSA NM+ nwljs fljs ij fLFkj gS rFkk {kSfrt ry esa dks.kh; pky ls ?kw.kZu dj jgh gSA ,d fljs ij 

fLFkr xsan dk dsUnz ij fLFkr xsan ds lkis{k dks.kh; laosx Kkr djksA   

Solution :   nh xbZ fLFkfr fp=k esa Li"V gSA fLFkj fljs 'O' ds lkis{k xsan A dk osx vA =  (/2) gSA  

   O ds lkis{k xsan B dk osx vB =  gSA vr% B dk A ds lkis{k osx vB – vA = (/2) gksxk] blfy, xsan B 

dk A ds lkis{k dks.kh; laosx gS L = mvr 

   = m
2

 
 
  2

 = 
1

4
 m2

     

   bldh fn'kk ?kw.kZu ry ds yEcor~ gSA 

 

 

    

Example 48.  400 g nzO;eku rFkk 10 cm f=kT;k dh le:i o`Ùkkdkj oy; bldh fdlh ,d O;kl ds vuqfn'k 20 rad/s 

dh dks.kh; pky ls ?kw.kZu dj jgh gS] rks oy; dk bldh ?kw.kZu v{k ds lkis{k dks.kh; laosx rFkk xfrt 

ÅtkZ Kkr djks\   

Solution :   oy; dk bldh O;kl ds lkis{k tM+Ro vk?kw.kZ gS  

    = 
1

2
Mr2 = 

1

2
(0.400 kg) (0.10 m)2 = 2 × 10–3 kg-m2. 

   xfrt ÅtkZ gS ------ 

   K = 
1

2
2 = 

1

2
 (2 × 10–3 kg - m2) (400 rad2/s2) = 0.4 J 

   rFkk ?kw.kZu v{k ds lkis{k dks.kh; laosx gS   

   L =  = (2 × 10–3 kg-m2) (20 rad/s) = 0.04 kg-m2/s = 0.04  J-s. 
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———————————————————————————————————  

8.3  dks.kh; laosx laj{k.k % 

 ?kw.kZu esa U;wVu dk f}rh; fu;e : 
dL

dt
   

 ;gk¡   vkSj L  leku v{k ds lkis{k gSA  

  ;fn fdlh d.k ;k fudk; ij ckg~; = 0 gks rks d.k ;k fudk; dk dks.kh; laosx] ml fcUnq ;k ?kw.kZu v{k ds 

lkis{k fu;r jgrk gSA  

  cyk?kw.kZ dk vkosx :  dt J    ;  J  dks.kh; laosx esa ifjorZu 

 

Example 49. m nzO;eku rFkk yEckbZ dh le:i NM+ H fcUnq ij fdyfdr gSA ;g 

{kSfrt ry esa Å/okZ/kj v{k ds lkis{k eqDr :i ls ?kw.kZu dj ldrh gSA 

leku nzO;eku m dk ,d fcUnq nzO;eku çkjfEHkd osx u ls NM+ ds yEcor~ 

xfr djrk gqvk] NM+ ds eqDr fljs ls vçR;kLFk VDdj djrk gS rks VDdj 

ds rqjUr ckn NM+ dk dks.kh; osx Kkr djks ? 

 

 
Solution :   pwafd {kSfrt ry esa dksbZ ckº; cy mifLFkr ugha gS blfy, dks.kh; laosx fu;r jgrk gSA ;g {kSfrt ry esa 

H ds lkis{kcy vk?kw.kZ mRiUu djrk gSA  

   mul =
2

2m
m

3

 
  

 

    = 
3a

4
 

Example 50. m1 nzO;eku rFkk  yEckbZ dh NM+ fpdus {kSfrt ry ij fLFkr gSA m2 nzO;eku dk d.k NM+ dh yEckbZ ds 

yEcor~ v0 pky ls xfr djrk gqvk blds dsUnz ls /3 nwjh ij Vdjkrk gS rFkk Vdjkus ds i'pkr~ ;gh :d 

tkrk gSA rks (a) NM+ ds dsUnz dk osx Kkr djks rFkk (b) VDdj ds rqjUr ckn NM+ dk  blds dsUnz ls 

lkis{k dks.kh; osx Kkr djksA 

Solution :   nh xbZ fLFkfr fp=k esa çnf'kZr gSA NM+ rFkk d.k dks ,d 

lkFk fudk; ekuus ijA pwafd ckº; ifj.kkeh cy 'kwU; gSA 

vr% fudk; dk js[kh; laosx lajf{kr jgsxkA ;gka fudk; 

ij dk;Zjr dqy ckº; cy vk?kw.kZ Hkh 'kwU; gS rks fudk; 

dk fdlh Hkh js[kk ds lkis{k dks.kh; laosx Hkh fu;r jgsxkA 

ekuk NM+ ds dsUnz dk osx v0 rFkk dsUnz ds lkis{k dks.kh; 

osx  gSA 

 

  

 

A 
r 0 
® 

V 

w 

(b)  
   (a) VDdj ds igys js[kh; laosx mv gS rFkk VDdj ds i'pkr~ laosx MV gSA   

    ;|fi  m2v0 = m1V1  ;k  V = 2

1

m

m

 
 
 

v0 

   (b) tc NM+ fojke esa gks rks ekuk A NM+ dk dsUnz gSA ekuk AB js[kk fp=k ds ry ds yEcor~ js[kk gSA  

 NM + d.k fudk; dk AB ds lkis{k dks.kh; laosx gSA  

    L = m2v0 (/3) 

    VDdj ds i'pkr~ d.k fojke esa vk tkrk gSA d.k dk A ds lkis{k laosx gSA  

    L  = cmL  + m1 0r  × V   pwafd  0r  || V ,  0r  × V  = 0 

    ;|fi L  = cmL   vr% NM+ dk AB ds lkis{k dks.kh; laosx 

    L = = 
2

1m

12
;k  2m v

3
 = 

2
1m

12
;k   = 2 0

1

4m v

m
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———————————————————————————————————  

9. ,d n`<+ fi.M dh lfEefyr LFkkukUrj.k vkSj ?kw.kZu xfr  

 n`<+ fi.M dh O;kid xfr nks Lora=k xfr;ksa ds ;ksx :i esa le>h tk ldrh gSA ,d rks fi.M ds fdlh fcUnq dh 

LFkkukarfjr xfr o nwljh bl fcUnq ds lkis{k fi.M dh ?kw.kZu xfrA fi.M dk nzO;eku dsUnz bl fcUnq ds fy, p;u 

djuk lqfo/kktud jgrk gS] pwafd blls xf.krh; x.kuk;sa LohÑr gks tk,xhA  

 ,d jsy esa ,d ia[ks dks] IysVQkeZ ij [kM+k izs{kd A ns[krk gSA  

 ;fn ia[kk can gS] tcfd jsy py jgh gS] rks ia[ks dh xfr 'kq) LFkkukarjh; gksxh] pwafd ia[ks dk izR;sd fcUnq leku 

le; esa leku nwjh foLFkkfir gks jgk gSA  

 ;fn ia[kk pkyw ¼'kq:½ djsa] tcfd jsy [kM+h gS] rks ia[ks dh xfr va'k ds lkis{k 'kq) ?kw.kZu xfr gS] pwafd v{k ij fLFkr 

lHkh fcUnq fLFkj gS] tcfd vU; lHkh fcUnq v{k ds lkis{k leku dks.kh; osx ls ?kwe jgs gSaA  

 ;fn pyrh jsy esa ia[kk pkyw ¼'kq:½ fd;k tk, rks IysVQkeZ ij fLFkr izs{kd ds fy, ia[ks dh xfr u rks 'kq) 

LFkkukarjh; gS uk gh 'kq) ?kw.kZu xfrA bl izdkj dh xfr n`<+ fi.M dh O;kid xfr dk vPNk mnkgj.k gSA   

 vc ;fn izs{kd B jsy esa gh fLFkr gS] rks mls ia[ks dh xfr 'kq) ?kw.kZu xfr o B dh (A ds lkis{k) 'kq) LFkkukarjh; xfr 

ds ;ksx :i esa fo?kfVr dh tk ldrh gSA  

 bl izdkj n`<+ fi.M dh O;kid xfr dk 'kq) ?kw.kZu o 'kq) LFkkukarj.k xfr ds fo?kVu flQZ jsy esa fLFkr ia[ks ds fy, 

gh ugha] vfirq fdlh Hkh n`<+ fi.M dh xfr ds fy, lgh ¼lVhd½ gSA  

9.1 n`<+ fi.M dh O;kid xfr dh xfrdh :  

 iwoZ dFkukuqlkj fdlh Hkh n`<+ fi.M ds fdlh Hkh fcUnq dk blh fi.M ds fdlh Hkh vU; fcUnq ds lkis{k dks.kh; 

foLFkkiu () , dks.kh; osx (), dks.kh; Roj.k () leku gksrk gSA   

 vr% ;fn ge fi.M ds fdlh fcUnq ¼ekuk A½ dk osx o fdlh Hkh fcUnq dk vU; fdlh Hkh fcUnq ds lkis{k dks.kh; osx 

¼ekuk ), tkurs gSa rks bl n`<+ fi.M ij fLFkr fdlh Hkh fcUnq dk osx ifjdfyr fd;k tk ldrk gSA pwafd nwjh AB 

fu;r gSA            

 pwafd nwjh AB fu;r gS  

 BAV   
AB


  

 KkrO; gS fd  = BA

BA

V

r

   

 VBA = VBA = rBA       

 lfn'k :i esa BAV  = BAr    

 lkis{k osx lw=k ls :  BA B AV V V   

 B A BAV V V      B A BAV V r   

 blh izdkj  B A BAa a r  [fdlh Hkh n`<+ fi.M fudk; ds fy,] 

 

 

 
Example 51. ifg, ¼f=kT;k r½ dh O;kid xfr ftls dsUnz O dh 'kq) LFkkukarjh; xfr ¼osx v ls½ O ds lkis{k 'kq) ?kw.kZu 

xfr (dks.kh; osx ) ds ;ksx :i esa izsf{kr fd;k tk ldrk gSA 

 
C 

D 

A 

O 
B V 

) k ˆ (     
 

i ̂ 

j ˆ 

 

   Kkr djsa  AO BO CO DOv ,v ,v ,v  o A B C Dv ,v ,v ,v    
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Solution :    AOv  =  AOr   

   AOv  =  ˆ(–k) OA       

   AOv  =  ˆ ˆ(–k) r( j)       

   AOv  = ˆri    

   blh rjg BOv  = r ˆ( j)    

   COv  = r ˆ( i )    

   DOv  =r ˆ( j)  

   Av  = O AO
ˆ ˆv v vi ri     

   blh rjg Bv  = O BO
ˆ ˆv v vi rj     

   Cv  = O CO
ˆ ˆv v vi ri      

   Dv  = O DO
ˆ ˆv v vi rj     

———————————————————————————————————  

9.2 'kq) yksVuh xfr (;k fcuk fQlyu ds yksVuh xfr) :  

 'kq) yksVuh xfr ,d n`<+ fi.M ftldk vuqizLFk dkV o`Ùkh; gS ¼mnkgj.k & ifg;k] oy;] pdrh] xksyk½ rFkk tks 

fdlh lrg ij xfreku gS ds lkekU; ?kw.kZu dk ,d fo'ks"k :i gSA vr% yksVuh xfr djrh gq;h oLrq rFkk Li'kZ lrg 

ds e/; ¼Li'kZ fcUnq ij½ dksbZ lkis{k xfr ugha gSA  

  

 

A 

 

  ;gk¡ Li'kZ fcUnq A gS] rFkk Li'kZ lrg {kSfrt /kjkry gSA A ds 'kq) yksVuh osx ds fy;s = 0    VA = 0 .  

 

 

A 
V 

 

  Åij fn;s x;s fp=kkuqlkj 'kq) yksVuh xfr gsrq A dk osx IysVQkeZ ds lkis{k 'kwU; gSA   VA =V.  

 

 

A 

v 

 

r 

 

  mijksDr fp=k ls 'kq) yksVuh xfr gsrq A dk osx /kjkry ds lkis{k 'kwU; gSA  

   v –r = 0  

   v = r 

  blh rjg a = r   
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Example 52. fp=kkuqlkj ,d r f=kT;k dk ifg;k ,d leku lM+d ij yksVuh xfr djrk gS ¼fcuk fQlyu ds yksVuh xfr½ 

 

A 

B 

v 

 

r 

 

   fcUnq A rFkk B ds osx Kkr djks-  

Solution :  'kq) yksVuh xfr gsrq Li'kZ lrg fojke esa gSA fcUnq A dk osx 'kwU; gSA  

   vr%  v = r   

   fcUnq B dk osx = v + r = 2v 

———————————————————————————————————  

9.3 n`<+ fi.M dh lkekU; xfr dh cy xfrdh : 

 bl xfr dks nzO;eku dsUnz ds LFkkukUrj.k rFkk nzO;eku dsUnz ls ikfjr v{k ds lkis{k ?kw.kZu ds :i esa Hkh ns[kk tk 

ldrk gSA  

 ;fn CM = nzO;eku dsUnz ls ikfjr bl v{k ds lkis{k tM+Ro vk?kw.kZ  

 cm  = nzO;eku dsUnz ls ikfjr bl v{k ds lkis{k cyk?kw.kZ  

 CMa  = nzO;eku dsUnz dk Roj.k  

 CMv  = nzO;eku dsUnz dk osx  

 extF  = fudk; ij dk;Zjr dqy cká cy  

 systemP  = fudk; dk js[kh; laosx  

 CML  = nzO;eku dsUnz ds lkis{k dks.kh; laosx 

 CMr  = nzO;eku dsUnz dk fcUnq A ds lkis{k fLFkfr lfn'k  

 rks  (i)  cm cm     

  (ii)  ext cmF Ma  

  (iii) system cmP Mv  

  (iv)  dqy K.E.= 2cm
1

Mv
2

 + 2
cm

1

2
   

  (v)  CM CML     

  (vi)  fcUnq A ds lkis{k dks.kh; laosx = L  nzO;eku dsUnz ds lkis{k + L  dk nzO;eku dsUnz A ds lkis{k 

   A cm cm cmL r Mv      

 
AdL d

dt dt
  ( cm cm cmr Mv    )  A

d

dt


  . /;ku ns fd cyk?kw.kZ dh lehdj.k fdlh Hkh n`<+ fi.M ds fy;s 

lkekU; xfr esa dsoy vkSj dsoy nzO;eku dsUnz ls ikfjr v{k ds lkis{k ykxw dj ldrs gSaA 
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Example 53. 200 g nzO;eku dk le:i xksyk fcuk fQlys lery lrg ij yq<+d jgk gSA blds nzO;eku dsUnz dh pky  

2.00 cm/s gSA bldh xfrt ÅtkZ Kkr djks ?     

Solution :   pwafd xksyk fcuk fQlys lery lrg ij yq<+d jgk gS rks dsUnz ds lkis{k bldh dks.kh; pky  = cmv

r
 gSA  

   K = 
1

2
cm2  + 

1

2
Mvcm

2
 = 

1

2
.

2

5
Mr22 + 

1

2
Mvcm

2 

     = 
1

5
Mvcm

2 + 
1

2
Mvcm

2 = 
7

10
Mvcm

2
 = 

7

10
 (0.200 kg) (0.02 m/s)2 = 5.6 × 10–5 J 

 

Example 54. m nzO;eku dh ,dleku pdrh [kqjnjs {kSfrt ry ij j[kh gSA blds 'kh"kZ fcUnq ij F Li'kZ jS[kh; vpj cy 

dk;Zjr gSA ;fn pdrh fcuk fQlys yq<+drh gS rks xksys ds dsUnz C rFkk fcUnq A o B dk Roj.k Kkr djks\    

     

 

A 

C 

B 
F 

r 

rough surface        

Solution :   fLFkfr fp=k ls Li"V gS] tSls gh xksys ij cy F dk;Z djrk gS] rks bldk laidZ fcUnq cka;h vksj fQlyuk 

'kq: dj nsrk gSA ftlls xksys ij LFkSfrd ?k"kZ.k cy vkxs dh vksj ¼nk;ha vksj½ yxus yxrk gSA ekuk xksys 

dh f=kT;k r gS rFkk blds dsUnz dk jS[kh; Roj.k 'a' gSA pwafd ;gk¡ fQlyu ugha gks jgh gS vr% xksys ds dsUnz 

ds lkis{k dks.kh; Roj.k  = a/r gSA  

   dsUnz ds jS[kh; osx ds fy,] 

    F + f = ma ..........(i) 

   rFkk dsUnz ds lkis{k ?kw.kZu xfr, 

    Fr – f r =  = 21
mr

2

 
 
 

a

r

 
 
 

  ;k  F – f = 
1

2
ma, ...........(iii) 

   (i) rFkk (ii) ls,  2F = 
3

2
ma  ;k  a = 

4F

3m
 

   fcUnq A dk Roj.k = 0  

   fcUnq B dk Roj.k = 2a = 
8F

3m
.  

Example 55. ,d R f=kT;k] m nzO;eku rFkk K ?kw.kZu f=kT;k okyk o`Ùkh; n`<+ fi.M ,d  dks.k okys ur ry ij fcuk 

fQlyu ds yksVuh xfr djrk gSA n`<+ fi.M ij ?kw.kZu cy rFkk fi.M dk js[kh; Roj.k Kkr djksA ?k"kZ.k 

xq.kkad dk U;wure eku D;k gksuk pkfg;s] ftlls fd n`<+ fi.M fcuk fQlyu ds 'kq) yksVuh xfr dj lds \   

Solution.  ;fn n`<+ fi.M ds nzO;eku dsUnz dk Roj.k a gS rFkk xksys rFkk 

ry ds e/; ?k"kZ.k cy f gS rks n`<+ fi.M dh LFkkukarj.k rFkk 

?kw.kZu xfr dh lehdj.k gksxhA  

   mg sin  – f = ma   (LFkkukUrj.k xfr)    

   fR =      (?kw.kZu xfr)    

   f = 
R


 

    = mk2,  'kq) yksVuh xfr ds dkj.k a = R 
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   mg sin  – 
R


 = mR  

   mg sin  = m R + 
R


 

   mg sin  = m  R + 
2mk

R


 

   mg sin  = ma + 
2mk

R


 

   mg sin  = 
2 2

2

R k
a

R

 
 
  

 a = 
2 2

2

gsin

R k

R



 
 
  

  a = 
2

2

gsin

k
1

R



 
  

 

    

   f = 
R


    f = 

2

2

mk a

R
     

2

2 2

mgk sin

R k




  

   f N   

   
2

2

mk

R
 a    mg cos    R2

2

2

k

R
 × 

2 2

gsin

(k R )




  µg cos   

   µ  
2

2

tan

R
1

k



 
 

  

  µmin = 
2

2

tan

R
1

k



 
 

  

   

  uksV :   fiNys mnkgj.k ls] ;fn n`<+ Bksl csyu gS] [kks[kyk csyu] Bksl xksyk vkSj [kks[kyk xksyk gSA  

  (1)  Roj.k dk c<+rk gqvk Øe aBksl xksyk  >  a[kks[kyk xksyk  > aBksl csyu  > a[kks[kyk csyu  

  (2) 'kq) yksVuh xfr gsrq vko';d ?k"kZ.k cy c<+rs gq, Øe esa f[kks[kyk csyu  > f[kks[kyk xksyk  > fBksl csyu > fBksl xksyk  

 (3) 'kq) yksVuh gsrq vko';d U;wure ?k"kZ.k xq.kkad c<+rs gq, Øe esa µ[kks[kyk csyu > µ[kks[kyk xksyk > µBksl csyu > µBksl xksyk 

———————————————————————————————————  

9.4 ?kw.kZu dh rkR{kf.kd v{k %  

 ;g og v{k gS ftlds lkis{k lfEefyr LFkkukUrj.k vkSj ?kw.kZu xfr] 'kq) ?kw.kZu xfr izrhr gksrh gSA nzO;eku dsUnz ds 

LFkkukUrj.k vkSj ?kw.kZu dk lfEefyr izHkko] nzO;eku dsUnz ls ikfjr v{k ds lkis{k] leku dks.kh; pky ls fdlh fLFkj 

v{k ds lkis{k 'kq) ?kw.kZu ds leku gksxkA ;s v{k ?kw.kZu dh rkR{kf.kd v{k dgykrh gSA ;s fdlh ,d {k.k ds fy;s 

ifjHkkf"kr gS rFkk bldh fLFkfr le; ds lkFk cnyrh gSA mnkgj.k & 'kq) yksVuh xfr esa lrg ds lkFk laidZ fcUnq 

?kw.kZu dh rkR{kf.kd v{k dgykrh gSA  

 ?kw.kZu dh rkR{kf.kd v{k dk T;kferh; fuekZ.k (I.A.R). n`<+ fi.M ij fLFkr nks fcUnqvksa ij osx lfn'k [khapksA  ?kw.kZu 

dh rkR{kf.kd v{k mu fcUnqvksa ij Mkys x;s yEc dk feyku fcUnq gSA 

   

 

  

 

 
 'kq) yksVuh xfr dh fLFkfr esa rkR{kf.kd v{k fuEu fcUnq ?kw.kZu dh rkR{kf.kd v{k gSA  

 'kq) yksVuh xfr esa oLrq dh xfr dh bl v{k ds lkis{k 'kq) ?kw.kZu xfr ds :i esa Hkh O;k[;k dj ldrs gSaA  

  P =  P 

  L P =  P 

  K.E. = 1/2  P 2  

  tgk¡  P ?kw.kZu dh rkR{kf.kd v{k tks P ls ikfjr gS ds lkis{k tM+Rok?kw.kZ gSA 

mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx


Rigid Body Dynamics  
 

 

Corp. / Reg. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) – 324005 

Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in 
ADVRB - 32 

Toll Free : 1800 258 5555  | CIN : U80302RJ2007PLC024029 
 

 
Example 56.  

 

 

   fl) djks fd xfrt ÅtkZ = 1/2 P 2  

Solution :  K.E. = 
1

2
 cm 2 + 

1

2
 Mvcm

2 = 
1

2
 Icm 2 + 

1

2
 M2R2

 

   
1

2
 (cm + MR2) 2  

     21

2
 
Li'k Z fcUnq

 

 

    ,d leku oLrq dh 'kq) yksVuh xfr esa cyk?kw.kZ dh lehdj.k dks Hkh laidZ fcUnq ds lkis{k ykxw fd;k 

tk ldrk gSA  
 

Example 57.  ,d ,d leku crZu ftldh yEckbZ  rFkk nzO;eku m gSA ,d m/okZ/kj nhokj dks Nqrs gq, m/okZ/kj [kM+k 

gqvk gSA (y-v{k) FkksM+k lk fopfyr djus ij bldk fupyk fljk Q'kZ ds vuqfn'k ljdus yxrk gSA (x-v{k) 

cjru ds dks.kh;  osx () dk  ds Qyu ds :i esa O;tad Kkr djksA ?k"kZ.k dks gj txg ux.; ekusaA 

 

 

Solution :  ?kw.kZu dh rkR{kf.kd v{k dh fLFkfr (IAOR)  fp=k esa n'kkZ;h x;h gSA    

    C cos , sin
2 2

 
   
 

,  r
2

  = fod.kZ dk vk/kk  

   lHkh lrg fpduh gSA vr% ;kaf=kd mtkZ lajf{kr jgsxhA 

 

 

    crZu dh xq:Roh; fLFkfrt mtkZ esa deh = crZu dh IAOR ds lkis{k ?kw.kZu xfr esa   

    mg 
2

 (1 – sin ) = 
1

2
 2    ............(1) 
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   ;gk¡,   = 
2m

12
 + mr2   (IAOR ds lkis{k) 

   ;k  = 
2m

12
 + 

2m

4
 = 

2m

3
 

   lehdj.k (1) esa izfrLFkkfir djus ij gesa feyrk gS   

   mg 
2

 (1 – sin ) = 
1

2
 

2m

3

 
  
 

2  

   ;k 
3g (1 sin ) 

   Ans. 

   ?k"kZ.k dh izÑfr fuEu fLFkfr;ksa esa Kkr djks] oLrq dks iw.kZ:i ls n`<+ ekusaA  

   (i) v = R    
 

 
    ?k"k.kZ ugha gS rFkk 'kq) yksVuh xfr gSA  

   (ii) v = R    
 

 
    ?k"k.kZ ugha gS rFkk 'kq) yksVuh xfr gSA (;fn oLrq iw.kZ:i ls n`<+ ugha gks rks bl fLFkfr esa ,d y?kq 

¼NksVk½ ?k"kZ.k cy dk;Z djsxk] ftls yksVuh ?k"kZ.k dgrs gSaA   

   (iii) v > R  or  v < R  
 

 
    ?k"kZ.k cy ugha ijUrq 'kq) yksVuh xfr ugha gSA   

   (iv) v > R   
 

 
    ;gk¡ laidZ fcUnq ij lkis{k xfr gS] vr% xfrt ?k"kZ.k, fk = µN ihNs dh fn'kk esa yxrk gSA ;g xfrd 

?k"kZ.k v dks ?kVkrk gS vkSj  dks c<+krk gS] vr% dqN le; ckn v = R gksxk vkSj fLFkfr (ii) dh rjg 

'kq) yksVuh xfr gksxhA 

 

 
    ;gk¡ laidZ fcUnq ij lkis{k xfr gS] ftlls xfrd ?k"kZ.k, fk = µN vkxs dh vksj yxrk gSA ;g xfrd 

?k"kZ.k v dks c<+krk gS vkSj  dks ?kVkrk gSA vr% dqN le; ckn v = R gksxk vkSj ;g fLFkfr (ii) dh 

rjg 'kq) yksVuh xfr djsxkA  
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   (vi) v = R  (izkjEHk esa) 

 

 
   dksbZ ?k"kZ.k ugha gS vkSj dksbZ 'kq) yksVuh xfr ugha gksxhA   

   (vii) v = R  (izkjEHk esa) 

     

 

 
   LFkSfrd ?k"kZ.k ftldk eku 'kwU; ls µsN ds chp gS] ihNs dh vksj yxsxkA ;fn ?k"kZ.k xq.kkad i;kZIr gSA  
 

Example 58. ,d m nzO;eku vkSj r f=kT;k dk ,d n`<+ fi.M ,d [kqjnjh lrg ij fcuk fQlyu ds ykSVrk gSA fp=kkuqlkj 

dsUnz ls  x nwjh ij n`<+ fi.M ij ,d cy yxsxkA x dk og eku Kkr djks] ftlls LFkSfrd ?k"kZ.k 'kwU; gks 

tk;sa\ 

 

 
Solution :  nzO;eku dsUnz ds lkis{k cyk?kw.kZ Fx = cm   ......(1)   

    F = ma      ......(2)      

   lehdj.k (1) o (2)  ls  

    max = cm   (a = R)   

    x = cm

mR


  

 

   uksV : 'kq) yksVuh ds fy;s ;fn dksbZ ?k"kZ.k vko';d gS rks ?k"kZ.k cy LFkSfrd ?k"kZ.k cy gksxkA ;g 'kwU; gks 

ldrk gS ;k vkxs dh vksj ;k ihNs dh vksj gks ldrk gS tks fd x ds eku ij fuHkZj djsxkA ;fn F fcUnq P 

ds uhps yxrk gS rks ?k"kZ.k cy vkxs dh vksj yxsxk vkSj ;fn F fcUnq P ds Åij yxrk gS rks ?k"kZ.k cy vkxs 

dh vksj yxsxkA  
 

Example 59.  ,d cSyu dks 0 dks.kh; osx fn;k tkrk gSA ftldk izkjfEHkd osx 'kwU; gSA ;g [kqnjs ry ij j[kk gSA csyu 

}kjk r; nwjh D;k gksxhA tc rd ;g 'kq) ykSVuh xfr ugh djrk gSA  ?k"kZ.k cy }kjk fd;k x;k dk;Z Kkr 

djksA 

Solution :  Mg R = 
2

MR2 
 

    = 
2 g

R


      ......(1)  

   izkjfEHkd osx u = 0  

   v2 = u2 + 2as  

   v2 = 2as     .......(2)  

   fK = Ma    

   µMg = Ma 

   a = µg       .......(3)  

    = 0 – t  

   lehdj.k (1) ls   = 0 – 
2 g

R


t  

   

a 
R 

f k 

v 

v 
R 

S  
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   v = u + at  

   lehdj.k (3) ls v = µ g t   

    = 0 – 
2v

R
 

    = 0 – 2   

    = 0

3


  

   lehdj.k (2) ls 

2

0R

3

 
 
 

 = (2as) = 2µ gs  

   s = 
2 2

0 R

18 µg

 
 
 
 

 

   ?k"kZ.k cy }kjk fd;k x;k dk;Z   w = (–fk R d + fks) 

   – mg R  + 
2 2
0mg R

18 g

 


 

    = 0 × t – 
1

2
 t2 = 0 × 0R

3 g

 
 

 
 – 

1

2
 × 

2 g

R


2

0R

3 g

 
 

 
  

   
2
0R

3 g




 – 

2
0R

9 g




   

2
02 R

9 g




 

   – mg × R
2
02 R

9 g




  + mg × 

2 2
0R

18 g




 

   – 
2 2
02m R

9


 + 

2 2
0m R

18


 

2 2
03m R

18

 
 = –

2 2
0m R

6


 

   oSdfYid gy  

   (dk;Z & mtkZ izes; ls)  

   
kg a fw w w K       

   
kf

w  = 

2 22 2
20 0
0

R1 1 mR 1 mR
m

2 3 2 2 3 2 2

       
        
        

 = 
2 2

0m R

6

 
 
 
 

    

Example 60. ,d [kks[kys xksys dks v pky rFkk 0 dks.kh; osx ls [kqjnjs ry ij {kSfrt fn'kk esa iz{ksfir fd;k tkrk gSA 

rks 
0

v


 dk eku D;k gksxk] rkfd xksyk dqN nsj ds ckn :d tk;sA 

   

v 

f k 

a 
a = 0 
v = 0 

v 
 0 R  

Solution :  xksys ds fuEure fcUnq ds lkis{k cyk?kw.kZ   

    fk × R =   

    mg × R = 22
mR

3
  

     = 
3 g

2R


  dks.kh; osx ds foifjr fn'kk esa dks.kh; Roj.k   
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    = 
0
 – t  (vfUre dks.kh; osx   = 0) 

    = 
3 g

t
2R


   t = 0 2R

3 g

 


 

   Roj.k  'a = g' 

   vf = v – at (vfUre osx vf = 0) 

   v = g × t 

   t = 
v

g
  

 xksys ds jksdus ds fy;s og le; ftl ij v vkSj  'kwU; gS] leku gksuk pkfg;sA  

  02 Rv

g 3 g




 
 = 

0

v 2R

3



 

———————————————————————————————————  

9.5 xfr djrh gqbZ lrg ij ykSVuh xfr % 

     

 

 
 r[rs ij ?k"kZ.k ihNs dh vksj rFkk csyu ij ?k"kZ.k vkxs dh vksj gksxkA blfy, csyu vkxs xfr djsxkA 

 

m a 

f 

 

 
 ykSVuh xfr ds fy, fLFkfrd ?k"kZ.k f gSA 

  fR = 
2mR

2
    

   = 
2f

mR
  ;    f = ma  

  F – f = mb   F = m(a + b) 

  a = 
R

2


 

 
 

 
f 

m F 

b  

 lEidZ fcUnq ij  

  b = a + R 

  b = 
3 R

2


     b = 3a    

  F = 4ma                a = 
F

4m
 

  b = 
3F

4m
  

 r[rs ds lkis{k r; nwjh =              

 r[rs ds lkis{k Roj.k (b – a)     

   = 
1

2
(b – a) t2   

   = 
1

2
×2at2 = t = 

a

F


 = 

m
2

F
 

 
a b 
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Example 61.  >qdko dks.k rFkk yEckbZ okys ur ry ds 'kh"kZ ls Bksl xksys dks fojke ls NksM+k tkrk gSA ;fn xksyk ur 

ry ij fcuk fQlys yq<+drk gS rks blds ryh ij igqapus ij bldh pky D;k gksxh\  

Solution :   ekuk xksys dk nzO;eku m rFkk f=kT;k r gSA tc xksyk ry ij igq¡psxk rks ekuk bldh jS[kh; pky v gSA pwafd 

xksyk fcuk fQlys yq<+d jgk gS rks bldh v{k ds lkis{k bldh dks.kh; pky  = v/r gSA ry ij xfrt 

ÅtkZ gksxh -  

    K = 
1

2
2 + 

1

2
mv2 = 

1

2

22
mr

5

 
 
 

 2 + 
1

2
mv2 = 

1

5
 mv2 + 

1

2
 mv2 = 

7

10
 mv2

  

   ;g fLFkfrt ÅtkZ mg sinesa gkfu ds cjkcj gksxh] vr% 

   
7

10
mv2 = mg sin ;k  v = 

10
g sin

7
 . 

Example 62.  fp=k esa R1 rFkk R2 f=kT;k ds nks csyu iznf'kZr gSA buds tM+Ro vk?kw.kZ budh v{kksa ds lkis{k Øe'k% 1 rFkk 

2 gSA fp=kkuqlkj nksuksa csyu izkjEHk esa Lo;a dh v{kksa ds lkis{k 1 rFkk 2 dks.kh; pky ls ?kw.kZu dj jgs gSaA 

csyu budh v{kksa dks lekUrj j[krs gq, ,d nwljs ds ikl xfr djrs gSaA  

   nksuksa ,d nwljs ds lEidZ esa vkus ij igys fQlyrs gSaA fQj ?k"kZ.k ds 

dkj.k nksuksa fQlyuk can dj nsrs gSaA fQlyu can gksus ds i'pkr~ 

nksuksa dh dks.kh; pky Kkr djks\ 

 

 
Solution :   tc fQlyu can gks tkrh gS rks nksuksa csyuksa ds laidZ fcUnqvksa ds jS[kh; osx leku gksaxsA ;fn 1 rFkk 2 

Øe'k% budh dks.kh; pky gks rks jS[kh; osx gS - 

    1 R1 rFkk 2 R2     ......(i) 

   tc rd nksuksa csyuksa esa fQlyu gksrh gS rc rd ?k"kZ.k dk;Zjr jgrk gS] blds dkj.k budh dks.kh; pky esa 

ifjorZu gks tkrk gSA ;fn ;g cy f, t le; rd ds fy, dk;Z djrk gS rks izFke csyu ij cy vk?kw.kZ fR1 

rFkk nwljs csyu ij cy vk?kw.kZ fR2 gSA ekuk 1 > 2 , rks buds lkis{k dks.kh; vkosx – fR1t rFkk fR2t, gSa  

   blfy, – f R1 t = 1 (1 –1) rFkk  fR2 t = 2 (2 –2) 

   ;k, – 1

1R


 (1 –1) = 2

2R


 (2 –2)   ......(ii) 

   (i) rFkk (ii) dks gy djus ij 1 = 1 1 2 2 2 1

2 2
2 1 1 2

R R

R R

    

  
r2 rFkk 2 = 1 1 2 2 2 1

2 2
2 1 1 2

R R

R R

    

  
R1 

Example 63.  fp=kkuqlkj M nzO;eku dk [kks[kyk csyu blds pkjks vksj 

fyiVh gqbZ jLlh dh enn ls yVdk gqvk gS] rks (a) jLlh esa 

ruko T rFkk (b) tc csyu  nwjh ij fxj tk;sxk rks bldh 

pky Kkr djksA 

 

 
Solution :  Nr rFkk csyu ds e/; fLFkr jfLl;ksa dk Hkkx fojke esa gSA vr% csyu ds og fcUnq tgk¡ ls bldks jfLl;k¡ NksM+sxh] 

fojke esa gSA csyu jfLl;ksa ij fcuk fQlys yq<+d jgk gSA ekuk csyu dk dsUnz 'a' Roj.k ls fxj jgk gSA  

   pwafd csyu jfLl;ksa ij fQly ugha jgk gSA vr% csyu dk bldh v{k ds lkis{k dks.kh; Roj.k  = a/R, gSA  

   csyu ds nzO;eku dsUnz ds fy, xfr dh lehdj.k gSA  

    Mg – 2T = Ma     .............(i) 

   rFkk nzO;eku dsUnz ds lkis{k xfr ds fy,] ... 

   2 Tr = (Mr2) = Mra ;k  2T = 
1

2
 ma    ..............(ii)  

   (i) rFkk (ii) ls,  a = 
g

2
  rFkk  T = 

Mg

4
. 

   pwafd csyu dk dsUnz fojke ls xfr izkjEHk djrk gS] vr% h nwjh fxjus ds ckn bldk osx gS -  

    v2 = 2 
g

2

 
 
 

  ;k  v = g  
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Example 64.  fp=kkuqlkj M nzO;eku rFkk R f=kT;k dk [kks[kyk xksyk [kqjnjs {kSfrt 

ry ij fQly jgk gSA fdlh {k.k bldk jSf[kd osx v0 rFkk dsUnz ds 

lkis{k ?kw.kZu osx 0v

2R
 gSA tc xksyk 'kq) ykSVuh xfr djus yxs rks 

bldk LFkkukUrj.k osx Kkr djks\ 

 

 

Solution :   dsUnz dk osx = v0 rFkk dsUnz ds lkis{k dks.kh; osx = 0v

2R
 gSA ;|fi v0 > 0R gS vr% xksyk vkxs dh vksj 

fQlyrk gS ftlls ry }kjk ?k"kZ.k ihNs dh vksj dk;Z djrk gSA pwafd ?k"kZ.k xfrd gS] bldk eku  

µN = µMg gS rFkk xksyk acm = f/M. ls eafnr gksxk,  

    v(t) = v0 – 
f

M
t     ............(i)   

   ;g ?kw.kZu dsUnz ds lkis{k cy vk?kw.kZ iznku djsxk cy vk?kw.kZ nf{k.kkorZ gS rFkk 0 dh fn'kk esa gSA vr% dsUnz 

ds lkis{k dks.kh; Roj.k gksxk& 

     = f
2

R

(2/3)MR
 = 

3f

2 MR
 

   rFkk 't' le; esa nf{k.kkorZ dks.kh; osx gksxk  (t) = 0 + 
3f

2 MR
t = 0v

2R
 + 

3f

2MR
t   

   tc v(t) = r (t) gksxk rks, v(t) = 0v

2
 + 

3f

2M
t  ............(ii)   

   (i) rFkk (ii) ls t foyksi djus ij,  
3

2
v(t) + v(t) = 

3

2
v0 + 0v

2
 ;k v(t) = 

2

5
 × 2v0 = 

4

5
v0 

   vr% xksyk 4v0/5 LFkkukUrj.k osx ls vkxs dh fn'kk esa yksVuh xfr djsxkA  

 

Example 65. 2m nzO;eku vkSj  yEckbZ dh ,d NM+ (AB) {kSfrt ?k"kZ.kjfgr lrg ij j[kh gqbZ gSA lrg ds vuqfn'k pyus 

okyk m nzO;eku dk ,d d.k] NM+ dks v0 osx ls AB ds yEcor~ fn'kk esa VDdj djrk gSA VDdj izR;kLFk 

gSA VDdj ds ckn d.k fLFkjkoLFkk esa vk tkrk gSA rc VDdj ds ckn d.k fLFkjkokLFkk esa vk tkrk gSA rc 

VDdj ds ckn d.k fLFkjkoLFkk esa vk tkrk gSA rc VDdj ds ckn fuEu dks Kkr djks&  

   (a) NM+ ds nzO;eku dsUnz dk osx   (b) dks.kh; osx  

Solution :  (a) ekuk VDdj ds ckn NM+ ds nzO;eku dsUnz dh pky v gS rFkk nzO;eku dsUnz ds lkis{k dks.kh; osx gSA  

   fudk; (NM+ + nzO;eku) ij {kSfrt ry esa cká cy 'kwU; gSA  

   vr% x fn'kk esa js[kh; laosx laj{k.k ls   

    mv0 = 2mv     ....(1) 

   fudk; ij fdlh fcUnq ds lkis{k cyk?kw.kZ 'kwU; gSA  

   NM+ ds nzO;eku dsUnz ds lkis{k dks.kh; laosx laj{k.k ls  

   mv0 
2

 =    mv0 
2

 = 
22m

12
  

   mv0 = m
3

     ....(2)  

   lehdj.k (1) ls nzO;eku dsUnz dk osx v = 0v

2
  

   lehdj.k (2) ls dks.kh; osx  = 03v
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———————————————————————————————————  

10. iyVu %  

 fofHkUu fLFkfr;ksa esa fdlh oLrq dks lrg ij fQlyus ls jksdus ds fy, ,d cká cy yxk;k tkrk gSA dbZ fLFkfr;ksa 

esa oLrq fQlyu ls igys gh iyV tkrh gSA bls iyVu (toppling) dgrs gSaA  

 

 
 (1)  ;gk¡ dksbZ {kSfrt cy ugha gS vr% fupys Hkkx ij nkc ,d leku gS vkSj vfHkyEc] mg ds lkFk lejs[kh; gksxkA  

 (2)  ;fn ,d cy nzO;eku dsUnz ij yxk;k tkrk gS] rks nkc ,dleku ugha gksxk rFkk vfHkyEc nk;ha rjQ foLFkkfir 

 gks tk;sxk] ftlls N ds }kjk cyk?kw.kZ] foifjr fn'kk esa ?k"kZ.k ds cyk?kw.kZ dks larqfyr dj ldsA 

 

 
 (3)  ;fn F dks yxkrkj c<+k;k tkrk gS rks N nk;ha rjQ foLFkkfir gksrk gS] tc rd vf/kdre fcUnq D ij ugha igqap 

tk;saA ;gk¡ ge ekurs gSa fd lrg i;kZIr [kqjnjh gS] ftlls F dk eku Fmax rd c<+kus ij fQlyu 'kq: gks tk,A  

  ;fn cy blds ckn c<+k;k tkrk gS] rc N ds dkj.k cyk?kw.kZ ?k"kZ.k fr ds dkj.k foifjr cyk?kw.kZ ls larqfyr ugha 

gksxk vkSj oLrq iyV tk;sxhA  

  F dk og eku ftl ij oLrq ugha iyVsxh Fmax gksxhA      

   Fmax = fr  

   N = mg  

   fr . b/2 = N . a/2  

   fr = Na/b = mg a/b, Fmax = mg a/b   

 (4) ;fn lrg i;kZIr [kqjnjh ugha gS rks oLrq ij cy F dk eku Fmax = mg a/b 

gksus ls igys gh fQlyu gks tk;sxh] rc oLrq iyVus ls igys fQlysxhA tc 

,d ckj oLrq fQlyuk 'kq: djrh gS] rc LFkSfrd ?k"kZ.k fu;r gks tkrk gSA vr% 

dksbZ iyVu ugha gksxhA  

  Fmax > flimit    mg a/b > mg    < a/b  

  ;g fLFkfr rc gksxh ;fn iyVus dh 'krZ tc    a/b  gSA bl fLFkfr esa oLrq 

iyVsxh ;fn F > mg a/b ysfdu ;fn  < a/b, gS rks nzO;eku dsUnz ij F ds 

fdlh Hkh eku ds fy;s oLrq ugha iyVsxhA 

 

 

 
Example 66.  

 

 

   CykWd dks iyVus toppling) ds fy, U;wure F dk eku Kkr djksA       

Solution :  dHkh ugha iyVsxkA  
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Example 67. ,d ,dleku ?ku ftldh Hkqtk 'a' rFkk nzO;eku m gSA ,d [kqjnjh Vscy ij j[kk gSA {kSfrt cy F ,d 

Qyd ds yEcor~ fn'kk esa ,d fcUnq tks Qyd ds dsUnz ls uhps vk/kkj ls 
a

4
 Å¡pkbZ ij yxk;k tkrk gSA  

   (i) F dk U;wure eku D;k gks] ftlds dkj.k ?ku fdlh ,d fdukjs ds lkis{k iyV tk;s ? 

   (ii) iyVus dh ?kVuk ds fy, s dk U;wure eku Kkr djksA  

   (iii) ;fn   = min rks iyVus ds fy, U;wure cy Kkr djksA  

   (iv) U;wure s rkfd Fmin iyV ldsA  

Solution :  (i) lhekUr fLFkfr vfHkyEc izfrfØ;k cy O ls xqtjsxkA ?ku 

O ds lkis{k iyVsxkA ;fn F dk cyk?kw.kZ  O ds lkis{k mg 

ds cyk?kw.kZ ls T;knk gks tk;sA    

    vr% 
a a

F mg
4 2

   
   

   
 ;k F > 2 mg  

    blfy, F dk U;wure eku 2 mg gSA 

 

a/2 

N 

F 
a/4 

O 

mg 

f r 

 

   (ii) bl fLFkfr esa pwafd ;s nzO;eku dsUnz ij dk;Zjr ugha gSA oLrq fQlyu 'kq: gksus ds ckn Hkh iyV 

 ldrh gS] D;ksafd nzO;eku dsUnz ds lkis{k cyk?kw.kZ c<+ jgk gSA vr%  min = 0    

   (iii) vc oLrq iyVus ls igys fQly jgh gS] O ?kw.kZu dh rkR{kf.kd v{k ugha gS] vr% cyk?kw.kZ dh 

 lehdj.k blds lkFk ykxw ugha dh tk ldrh gS] ;s vc nzO;eku dsUnz ds lkis{k ykxw dh tk ldrh gSA  

    F × 
a

4
 = N × 

a

2
   ......(1)  

    N = mg     ......(2)   

    lehdj.k (1) o ()2) ls   

    F = 2 mg  

   (iv)  F > 2 mg     ......(1)    (gy (i) ls)   

    N = mg     ......(2)   

    F = µsN = µsmg   ......(3)   lehdj.k (1) o (2) ls    

    µs = 2  
 

Example 68.  dk og eku Kkr djks] ftlls dh Vªd ml ij j[ks cDls dks fcuk iyVs VDdj dks Vky ldsA 

 

 

Solution :   ma 
h

2
  mg 

b

2
  

   a  
b

h
g   

   Vªd dk vfUre osx 'kwU; gS] vr%  

   0 = v2 – 2(
b

h
g)     = 

2h v

2b g
 

 b 

h ma 

N 

mg 

f r 
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Problem 1.  pkj fcUnqor~ nzO;eku ,d nzO;eku jfgr NM+ }kjk fp=kkuqlkj tqM+s gq;s gSA CD v{k ds izfr fudk; dk 

tM+Ro vk?kw.kZ Kkr djks\                                              

   

 

  

Solution :  I1 = m(2a) 2
   

   I2 = 2ma2
  

   I3 = 0  

   I4 = 4ma2   

   ICD = I1 + I2 + I3 + I4 = 10 ma2
   Ans.  

 

Problem 2.  1 cm okys ,d leckgq f=kHkqt ds rhuksa 'kh"kksZ ij rhu fcUnqor~ d.k j[ks gSA nzO;eku Øe'k% 1, 2 o 3 kg ds gS 

rFkk fp=kkuqlkj j[ks gSA f=kHkqt ds ry ds yEcor~ o 1 kg nzO;eku ls xqtjus okys v{k ds çfr fudk; dk 

tM+Ro vk?kw.kZ Kkr djks ?                                     

 

 

Solution :  1 kg nzO;eku ls ikl gksus okyh v{k ds lkis{k 2 kg nzO;ekudk tM+Ro vk?kw.kZ   

    I1 = 2 × (1 × 10–2)2
  = 2 × 10–4   

   1 kg nzO;eku ls ikl gksus okyh v{k ds lkis{k 3 kg nzO;eku dk tM+Ro vk?kw.kZ gS  

    I2 = 3 × (1 × 10–2)2
  = 3 × 10–4   

    I = I1 + I2 = 5 × 10–4 kgm2 
 

Problem  3.  n'kkZ;s x;s fp=kksa dk ry ds yEcor~ o dsUnz ls xqtjus okys v{k ds çfr tM+Ro vk?kw.kZ Kkr dhft,A çR;sd 

dk nzO;eku M o f=kT;k R gS ?  

   (a) 

 

x 
R 

  (b) 

 

x 

R   (c) 

 

x 
R 

   

Solution :  d = dm
2R

2
  

    = dl = 
2R

2
dm  = 

2MR

2
  

 

Problem 4.  'a' Hkqtk dh M nzO;eku okyh ,d leku oxkZdkj IysV dk AB ls xqtjus okys v{k ds çfr tM+Ro vk?kw.kZ Kkr 

dhft,A     
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Solution :  dI = dm
2a

3
  

   I = dI  = 
2a

3
dm  = 

2Ma

3
  

  

Problem 5.  M nzO;eku] f=kT;k R o  yEckbZ ds Bksl csyu dk blds v{k ds çfr tM+Ro vk?kw.kZ Kkr djksA  

 

 

Solution :  csyu dk izR;sd vo;o Bksl pdrh gS vr% 
2R

dI dm
2

                                       

     = 
2MR

2
 Ans.  

 

Problem 6.  M nzO;eku rFkk '' yEckbZ o 'b' pkSM+kbZ ,d leku vk;rkdkj IysV dk blds yEcor~ dsUnz ls xqtjus okys 

v{k ds çfr tM+Ro vk?kw.kZ Kkr djksA                         

 

 

Solution :  yEcor~ v{k izes; ls  I3 = I1 + I2      

   I1 = 
2Mb

12
    

   I2 = 
2M

12
 

   I3 = 
2 2M( b )

12


 

 

 

 

Problem 7.  M nzO;eku o '' Hkqtk okyh ,d leku oxkZdkj IysV dk blds yEcor~ o P ls xqtjus okys v{k ds çfr 

tM+Ro vk?kw.kZ Kkr dhft,A 

 

 

Solution :  IP = 
2 2M M

6 2
  = 

22M

3
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Problem 8.  M nzO;eku dh ,d oy; dk bldh Li'kZ&js[kk ds çfr tM+Ro vk?kw.kZ Kkr djksA tks (i) oy; ds ry esa gks 

(ii) oy; ds ry ds yEcor~ gksA  

   (i) 

 

   (ii) 

 

  

Solution :  (i)  oy; ds ry rFkk dsUnz ls ikl gksus okyh v{k esa lkis{k tM+Ro vk?kw.kZ  

    I1 = 
2MR

2
  

    lekUrj v{k izes; ls  

    I' = I1 + MR2 = 
23MR

2
  

   (ii)  oy; ds ry ds yEcor~ vkSj dsUnz ls ikfjr v{k ds lkis{k oy; dk tM+Ro vk?kw.kZ  

    IC = MR2   

    lekUrj v{k izes; ls  I'' = IC + MR2  = 2MR2   
 

Problem 9.  m nzO;eku dh ,d leku NM+ksa ls cus ,d vk;rkdkj Ýse dk (i) blds dsUnz ls xqtjus okyh o ry ds 

yEcor~ v{k ds ifjr% tM+Ro vk?kw.kZ Kkr djksA (ii) PQ ls xqtjus okyh v{k ds ifjr% Hkh tM+Ro vk?kw.kZ Kkr 

djks ?  

 
 

m 

b,m 

P Q 

R S  

Solution :  (i)  Ýse ds ry ds yEcor~ vkSj dsUnz ls ikfjr v{k ds lkis{k tM+Ro vk?kw.kZ  

    IC = I1 + I2 + I3 + I4   

    I1 = I3, I2 = I4    

    IC = 2I1 + 2I2   

    I1 = 

22m b
m

12 2

 
  

 
   I2 = 

22mb
m

12 2

 
  

 
   

    vr% , IC = 2 22m
( b )

3
  

   (ii)  PQ NM+ ds PQ v{k ds lkis{k tM+Ro vk?kw.kZ I1 = 0  

    PS NM+ ds PQ v{k ds lkis{k tM+Ro vk?kw.kZ I2 = 
2mb

2
 

    QR NM+ ds PQ v{k ds lkis{k tM+Ro vk?kw.kZ I3 = 
2mb

2
 

    RS NM+ ds PQ v{k ds lkis{k tM+Ro vk?kw.kZ I4 = mb2 

    I = I1 + I2 + I3 + I4 = 
25mb

3
 

 

Problem 10. fiNys iz'u esa d.k dh P ls Q ds nkSjku xfr esa xq:Roh; cy dk P ds lkis{k cyk?kw.kZ gS -  

   (A) c<+ jgk gS   (B) ?kV jgk gS   (C) fu;r gS   

   (D) igys c<+ jgk gS] fQj ?kV jgk gS  

Solution :  c<+ jgk gS] D;ksafd P ls nwjh c<+ jgh gSA   
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Problem 11. ,d NM+ ij fp=kkuqlkj cy dk;Zjr gS rks cy dk fØ;k fcUnq Kkr djks\ 

 

 

Solution :  A ds lkis{k B dk cyk?kw.kZ 1  = 3N × 5 = 15N cm  (nf{k.kkorZ) 

   C dk A ds lkis{k cyk?kw.kZ 2 =  6N × 10 = 60 N cm  (okekorZ)   

   NM+ ds yEcor~ ifj.kkeh cy  F = 8 N  

   1 + 2 =  F x    (x = fcUnq A ls nwjh) 

   – 15 + 60 = 8 x   

   x = 45/8 = 5.625 cm 

 

 

 

Problem 12. m nzO;eku rFkk  yEckbZ dh NM+ H fcUnq ij {kSfrt v{k ds lkis{k dhyfdr gSA ;g Å/okZ/kj ry esa ?kw.kZu 

dj ldrh gSA ;g izkjfEHkd fLFkfr ls 37° dk dks.k cuk jgh gSA bldks ;gk¡ ls eqDr djus ds rqjUr ckn 

dks.kh; Roj.k Kkr djks\                                        

 

 

Solution :  dhydhr ds lkis{k cyk?kw.kZ  = H =    

   mgcos37 
2

 = 
2m

3
  

    = 6g / 5       

   at = 
2

 = 
3g

5
 

   mgcos37 – N1 = mat    

   N1 = 
mg

5
 

 

 

   NM+ dk dks.kh; osx 'kwU; gSA vr% N2 = mgsin37° = 3mg/5   

   N = 
2 2

1 2N N  = 

2 2
mg 3mg

5 5

   
   

   
 = 

mg 10

5
 

 

Problem 13.  fp=kkuqlkj, yEckbZ rFkk m nzO;eku dh NM+ nks leku yEckbZ dh jLlh }kjk Nr ls yVdh gS] rks nksuksa jLlh 

esa ruko Kkr djks\      

 

 

Solution :  TA + TB = mg   ............(i) 

   fcUnq A ds lkis{k cyk?kw.kZ 'kwU; gS  

   vr% TB × 
3

4
 = mg

2
  ............(ii) 

   lehdj.k (i) vkSj (ii) ls TA = mg/3,  TB = 2mg/3.  
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Problem 14. ,d m nzO;eku dk d.k ewy fcUnq ls xfr izkjEHk djds fu;r osx ˆui  ls xfr dj jgk gSA bl {k.k d.k dk 

ewy fcUnq ds lkis{k dks.kh; laosx Kkr djks\ dqN le; i'pkr~ mÙkj D;k gksxk\  

 y 

x 
 

Solution :  L r p    

   ˆ ˆL ri mui   =  0 
 

Problem 15. m nzO;eku rFkk  yEckbZ dh NM+ H fcUnq ij fdyfdr gSA ;g {kSfrt ry esa Å/okZ/kj v{k ds lkis{k ?kw.kZu 

dj ldrh gSA leku nzO;eku m dk fcUnq nzO;eku u çkjfEHkd osx ls NM+ ds yEcor~ xfr djrk gqvk 

fdyfdr fcUnq ls 3/4 nwjh ij vçR;kLFk VDdj djrk gS rks d.k dk VDdj ds rqjUr i'pkr~ dks.kh; osx 

Kkr djks ?         

 

 

Solution :  dhydhr fcUnq ds lkis{k dks.kh; laosx Li = Lf    

    mu
3

4

 
 
 

 = 

22m 3
m

3 4

  
      

   = 
36u

43
 

Problem 16. ,d ,dleku rFkk fpduh  yEckbZ dh NM+ ftlds dsUnz dk osx v rFkk dks.kh; osx  gS] fpduh {kSfrt 

lrg ij xfreku gS] fcUnq A rFkk B ds osx Kkr djksA               

 

 

 

Solution :  fcUnq A dk osx dsUnz ds lkis{k 
2

 gS 

   fcUnq A dk /kjkry ds lkis{k osx - VA = V + 
2

   

   fcUnq B dk dsUnz ds lkis{k osx  –
2

    

   fcUnq B dk /kjkry ds lkis{k osx -  VA = V –  
2
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